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Abstract. This study was carried out to find the optimum treatment condition for the improving germina-
tion using the plant growth regulators with GA; and BAP, to Kentucky bluegrass and Tall fescue showing
low germination. GA; treatment was more effective on the germination of Kentucky bluegrass than BAP
single treatment or the combination treatment of GA; and BAP, regardless of their treatment concentration.
Seed germinability was 6 days treatment was significantly better than that of 3 days treatment in the exper-
iment for treatment petiod of the plant growth regulators. When seeds were treated with 1000 uM of GA;
for 6 days, on the percent germination was improved as much as between 10% and 38% comparing with the
control. In Tall fescue seed, the percent germination was not significantly improved, although it was slightly
increased when the plant growth regulators were treated. For the optimum condition, on percent germina-
tion was improved as much as 10% comparing with the control of Tall fescue treated with 1000 pM of GA;
for 3 days. Percent emergence for the seeds of Kentucky bluegrass and Tall fescue treated GA; in the field
was improved as much as 8~9% comparing with the control, and mean emergence time (Es) was also faster
for 1~2 days than that of the control. However, dry weight, plant height and root length showed no signifi-
cant effects, although those were slightly improved more than those of the control.
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Table 1. Effect of plant growth regulators, soaking duration and their concentrations on percent germination, days to 50% of
the final germination percentage (Tso) and mean germination time (MGT) of Kentucky bluegrass seeds at 20°C.

Seed treatment ? Soaking duration (days)
3 6
Plant growth regulators  Conc. Germ. Tso MGT Germ. Tso MGT
(PGRs) (rM) (%) (days) (days) (%) (days) (days)
50 61.3 13.93 13.73 60.6 12.56 13.46
100 41.3 15.96 15.16 54.6 14.76 14.40
250 46.6 16.23 15.40 53.3 1473 14.53
GA; 500 52.6 14.26 14.43 56.6 14.33 14.33
1000 59.3 14.40 14.36 66.3 12.43 13.40
Mean 52.6 14.96 14.62 58.2 13.76 14.02
50 60.0 14.13 13.93 64.0 15.36 15.13
100 313 15.16 15.73 52.6 14.90 14.73
250 25.3 16.43 16.20 44.0 15.46 15.53
BAP 500 37.3 15.86 15.73 42.0 15.60 16.00
1000 433 15.66 15.66 42.0 14.13 14.46
Mean 394 15.45 15.45 489 15.09 15.17
50 40.6 13.03 13.50 65.3 12.60 13.20
100 40.6 14.40 14.06 40.0 14.26 14.20
250 32.0 14.33 14.86 32.0 13.46 13.93
GA;+BAP 500 44.0 12.50 12.96 573 12.46 13.03
1000 49.3 14.66 14.53 40.0 -14.36 14.33
Mean 413 13.78 13.98 46.9 13.43 13.74
Water imbibed 44.0 14.70 15.00 36.0 14.46 14.53
Untreated 28.6 12.86 13.56 28.6 12.86 13.56
LSD (0.05) 14.8 1.66 1.36 17.9 1.34 1.14
Germination Tso MGTF
Significance
Soaking duration (A) N§* NS NS
PGRs (B) Hofek ®kok koK
PGRs conc.(C) LR R *okok dekk
AxB NS NS NS
AxC * NS NS
BxC NS ** NS
AxBxC NS NS NS

*Seeds were light-treated at 20°C and light-germinated at 20°C for up to 30 days.
Untreated seeds were those taken fresh from the seeds package.
NS, % 4 +*¥Nonsignificant or significant at P = 0.05, 0.01, or 0.001, respectively.
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Table 2. Effect of plant growth regulators, soaking duration and their concentrations on percent germination, Tsy and MGT of
Kentucky bluegrass seeds at 25°C.

Seed treatment * Soaking duration (days)
3 6
Plant growth regulators Conc. Germ. Tso MGT Germ. Tso MGT
(PGRs) (uM) (%) (days) (days) (%) (days) (days)
50 60.0 17.76 17.60 76.0 15.63 16.36
100 64.0 15.86 16.40 77.3 14.23 15.10
250 62.6 16.73 16.60 69.3 15.83 16.16
GA; 500 713 13.10 14.53 86.6 11.33 12.60
1000 90.6 12.03 13.70 92.0 12.13 13.16
Mean 69.7 15.10 15.76 80.2 13.83 14.68
50 76.0 16.36 16.70 83.3 15.26 15.26
100 67.3 16.93 17.13 64.0 17.33 17.50
250 70.6 16.73 16.90 68.0 16.33 16.10
BAP 500 69.3 15.66 15.60 76.0 15.40 15.13
1000 87.3 16.40 16.70 68.0 16.43 16.30
Mean 74.1 16.42 16.60 71.8 16.15 16.06
50 78.0 16.23 16.00 81.3 16.50 16.50
100 55.3 16.16 15.86 52.6 16.36 16.46
250 62.6 13.63 14.13 74.6 15.03 15.13
GA;+BAP 500 71.3 14.10 13.93 44.6 15.26 15.36
1000 80.0 14.33 14.93 72.0 13.36 14.00
Mean 69.4 14.89 14.97 65.0 15.30 15.49
Water imbibed 28.6 9.89 9.54 50.0 12.63 12.40
Untreated 80.6 13.13 13.56 80.6 13.13 13.56
LSD(0.05) 20.9 2.08 1.39 21.3 2.88 1.82
Germination Tso MGT
Significance
Soaking duration (A) NS¥ NS NS
PGRs (B) * Kok k%
PGRs conc.(C) ko *k Hkk
AxB NS NS ko
AxC NS NS NS
BxC * Kok KoKk
AxBxC NS NS NS

“Seeds were light-treated at 20°C and light-germinated at 25°C for up to 30 days.
Untreated seeds were those taken fresh from the seeds package.
YNS % %, xxxNonsignificant or significant at P=0.05, 0.01, or 0.001, respectively.
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Table 3. Effect of plant growth regulators, soaking duration and their concentrations on percent germination, Tso and MGT of
Tall fescue seeds at 20°C.

i tion (d:
Seed treatment * Soaking duration (days)
3 6
Plant growth regulators Conc. Germ. Tso MGT Germ. Tso MGT
(PGRs) (uM) (%) (days) (days) (%) (days) (days)
50 82.4 7.95 8.64 753 8.40 9.42
100 81.3 8.69 9.57 85.3 8.34 9.42
250 81.3 8.73 9.74 70.6 8.84 9.81
GA; 500 76.0 9.05 10.10 69.3 8.83 9.94
1000 89.3 7.74 8.33 85.3 7.44 8.44
Mean 82.4 3.43 9.28 772 8.37 9.42
50 80.6 9.09 10.01 73.3 8.42 9.44
100 72.0 10.23 11.26 70.0 8.88 9.88
250 74.0 10.73 11.73 70.0 9.65 10.58
BAP 500 68.0 10.40 11.46 74.0 9.28 10.40
1000 78.6 8.63 9.74 76.0 8.59 9.66
Mean 74.6 9.82 10.84 72.6 8.96 9.99
50 77.3 8.30 9.29 753 8.83 9.99
100 80.6 9.34 10.70 78.0 9.07 10.25
250 87.3 9.68 10.60 753 9.36 10.18
GA;+BAP 500 89.3 9.24 10.30 82.0 9.05 10.23
1000 70.6 8.58 9.62 74.6 8.47 9.34
Mean 81.0 9.03 10.10 77.0 8.95 10.00
Water imbibed 453 8.49 8.97 52.6 8.44 8.86
Untreated 75.3 8.66 9.50 753 8.66 9.50
LSD (0.05) 12.5 1.75 0.90 14.0 0.92 0.99
Germination Tso MGT
Significance
Soaking duration (A) N§¥ * NS
PGRs conc.(C) NS FEk roEx
A X B NS sk Hk
AxC NS NS NS -
BxC ok NS NS
AxBxC NS NS NS

“Seeds were light-treated at 20°C and light-germinated at 20°C for up to 30 days.
Untreated seeds were those taken fresh from the seeds package.
NS, % %% 2+ Nongignificant or significant at P=0.05, 0.01, or 0.001, respectively.
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Table 4. Effect of plant growth regulators, soaking duration and their concentrations on percent germination, Tso and MGT of
Tall fescue seeds at 25°C.

= -
Seed treatment ? Soaking duration (days)
3 6
Plant growth regulators Conc. Germ. Tsg MGT Germ. Tso MGT
(PGRs) (uM) (%) (days) (days) (%) (days) (days)
50 68.0 4.64 5.82 72.6 4.24 5.74
100 76.0 4.59 5.33 68.6 443 6.13
250 65.3 435 5.54 78.0 4.09 5.28
GA; 500 66.0 4.90 5.98 75.3 4.60 5.58
1000 84.6 5.46 6.51 73.3 5.78 7.01
Mean 72.0 4.79 5.83 73.6 4.63 5.96
50 73.3 495 5.62 72.6 472 5.94
100 78.0 5.10 577 76.0 4.92 6.39
250 63.3 533 6.40 74.0 4.86 6.22
BAP 500 72.0 492 5.91 61.3 4.71 5.87
1000 76.6 4.91 5.85 66.0 4.74 6.03
Mean 72.6 5.04 5.91 70.0 4.79 6.09
50 64.0 4.61 5.66 72.0 5.02 5.94
100 69.3 4.70 6.09 74.0 4.89 6.03
250 76.0 4.08 523 80.0 427 523
GA;+BAP 500 73.3 5.06 6.05 70.6 4.80 591
1000 76.6 5.10 6.11 71.3 481 6.00
Mean 71.8 4.71 5.83 73.6 4.76 5.82
Water imbibed 81.3 4.63 6.12 78.0 422 5.28
Untreated 74.0 5.63 6.72 74.0 5.63 6.72
LSD (0.05) 18.7 0.94 0.95 14.4 0.60 0.79
Germination Tso MGT
Significance
Soaking duration (A) NS¥ NS NS
PGRs (B) NS NS NS
PGRs cone.(C) NS ok *
AxB NS NS NS
AxC NS NS NS
BxC NS *k K
AxBxC NS NS NS

“Seeds were light-treated at 20°C and light-germinated at 25°C for up to 30 days.
Untreated seeds were those taken fresh from the seeds package.
YNS, %, % %% *Nonsignificant or significant at P=0.05, 0.01, or 0.001, respectively.
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Table S. Percent emergence, days to 50% of the final emergence percentage (Eso), and seedling dry weights of Kentucky
bulegrass and Tall fescue at 40 days after sowing in response to seed treatment of plant growth regulator.

Emergence Eso Plant height Root length Dry weight

GA; seed treatment” %) (days) (cm) (cm) (mg/plant)
Kentucky bluegrass
Treated 86 a¥ " 1221a 372a 2.34a 2.16a
Untreated 77b 1456 b 3.37b 229a 2.03a
Tall fescue

Treated 58a S5.1la 485a 3.54a 244a
Untreated 50b 6.38b 4.67b 347a 241 a

“Gibberellin (GA3) seed treatment with 1000 pM at 20°C for 6 days of Kentucky bulegrass and 3 days of Tall fescue.
YMeans in columns within each cultivar are separated by LSD at P =0.05
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