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ABSTRACT

This study is aimed to understand the effects of temperature, light and GA soaking treatment
on the seed germination of perennial ryegrass ‘Dandy’, creeping bentgrass ‘Penlinks’, tall fescue
‘Arid’ and Kentucky bluegrass ‘Nasaw’. These experiments are carried in vitro, and their results
obtained are summarized as the followings ;

The optimum temperature for seed germination of perennial ryegrass ‘Dandy’ was found to be
ranged at 20~30°C, and the optimum temperature for germination of creeping bentgrass
‘Penlinks’, tall fescue ‘Arid’ and kentucky bluegrass ‘Nasaw’ seeds was found to be ranged at 20~
25°C, whereas the germination percentage under the below or above temperature of this range
decreased.

The germination of perennial ryegrass ‘Dandy’ and tall fescue ‘Arid’ seeds showed no effect on
light, and while the germination percentage of creeping bentgrass ‘Penlinks’ increased more
highly under the dark condition than under the light condition. The germination percentage
decreased according to the higher temperature. The germination of Kentucky bluegrass ‘Nasaw’
seeds increased more highly under the dark condition than under the light condition at 20~25°C,
whereas the germination percentage under the dark condition at 15°C and 30°C decreased.

In case of GA soaking treatment of seeds, all the cool season turfgrasses tested showed their
own promoting effects on seed germination. The early germination of tall fescue ‘Arid’ was good
without the soaking times, Creeping bentgrass ‘Penlinks’ and perennial ryegrass ‘Dandy’ had re-
spectively the highest germination percentage at 10min and lhr soaking treatment, and the longer
the soaking time, the lesser the germination percentage. Kentucky bluegrass ‘Nasaw’ obtained
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the best results at 24hrs soaking treatment, and the longer the soaking time, the better the ger-
mination percentage.
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AU FE 25 3719 subfamilydl &35t o] % Festucoid subfamily®l] £3l= ZY{Fe 2%
g, AFEE] 15~23°Celtt, U A Panicoid$®} Bragrostoid subfamily
dAE 2oy 2 AFiEiRo) 27~32°Celt}, o5 Fr]FIt HAAH
S0 713 gl gsle] zt7] BxE o] 9o} ol 2 RE 2o ZA=
o M Zoysia 2 459 @rjFute] st ga, dAlE 2 o & 7ieo] wEFel et
ol HiEEC] =dH o M F B 2ox Y AAFoHH, 1991: F=FAHATL,
1992).

B e 2232 o FoA 2oH e RiESE TX A %ol AMEH = FEiiR o] o] g
Foll ml X &= EE, B 5 L GA EEEY BES 2ASIe BR vl fEF BF &
ol 3 712 AEE AL AA
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B el Al A8 ¥ 1= Jacklin Seed Co. oA 19923 AJ4td E##E 7] perennial
ryegrass(Lolium perenne) ‘Dandy’, creeping bentgrass(Agrostis palustris) ‘Penlinks’, tall fes-
cue(Festuca arundinacea) ‘ Arid’, Kentucky bluegrass(Poa pratensis) ‘Nasaw’ 5 4% & AM&-3}
Fom, 199349 12¥€ %5 1994 10€ 71 2] 43 3+% o}

BREEEME = 15°C, 20°C, 25°C, 30°CE 1A H growth chamberZ AML3lG o™, EHEE U
gulgd =g Al&3le] FES 5000LuxE wX] 3t 31, HEEE = petri-dish& aluminium foil2
R3] 25 EAkStETH

GA(gibberellic acid, SigmaA} A E) wiEEHEE Img /L] FX 102, 18R, 68FMH, 128
M, 24B5RS ISR, EAIZ T AWM SR 0417 REVE 25°CE Y E RRAKEE
2] growth chamberoll A A A] 8194t}

7+ = 217 9cm petri-dishe] filter paper(Toyo No. 2)E 2t # 241 /4 5mLE ¥
HAEAHE A7 e 2 9o T 10088 S BRI 8 EEAd=E F
4mLE B EEFom 29 Ao R #IF NASTE ZALS AR ES 4NE Hdste] BHFEE R
A Eah olu) BHEREE F2 2 ol 2017l 3mm ol HE HHE BFETE AT
o, 944 232 LSDEF M o2 A3t



1995 X, B 2 GA LEEEIE EiB gl mT el viAe e 255

R A ER

FErA AT] T X E EEY #2885 B9 perennial ryegrass ‘Dandy’ 2] - 20°C
ol ol M BEEE 4U A B AZE AT BREL A= 20°C 76.5%, 25°C 76.8%, 30°C
74.6%9) BHEEG P2} 15°CA M= 23.5% 2 #FEVF AZRSA T 2ev BR 109 ol 59
= IR E ] B3 2o 7t gldth(Table 1).

Creeping bentgrass ‘Penlinks’ # T8 ¥+ @&E 42 A 20°C 22.7%, 25°C 33.7% #3433 A
o, 15°Coll M &= B 7 5 A ekgton] 30°Col M 9.3%9] #iFaS By &K 1494 20°C
25°Coll M= 22} 68.7% 9 61.8%<) B¥FAS R, 15°C 30°Coll A &= 55.3% 9} 49.7% 2] %
FA&S W] REBE bl #HFE o)z} Ak (Table 2).

Table 1. The effect of temperature on seed germination of perennial ryegrass ‘Dandy’ in darkness

Temperature Germination percentage (%)
(°C) 22 4 6 8 10 12 14
15 0 0 23.5 80.0 89.1 94.0 95.0
20 0 12.0 76.5 92.8 93.3 9.1 95.1
25 0 23.8 76.8 92.1 92.6 93.8 96.1
30 0 18.2 74.6 89.6 92.0 93.0 94.0
LSD ns 4.5 12.3* 6.5* ns ns ns

z) Days after seeding.
*P<.05

Table 2. The effect of temperature on seed germination of creeping bentgrass ‘Penlinks’ in darkness

Temperature Germination percentage (%)
(°C) 29 4 6 8 10 12 14
15 0 0 28.0 51.3 53.3 55.3 55.3
20 0 22.7 52.0 66.7 68.7 68.7 68.7
25 0 33.7 53.3 57.6 59.3 60.3 61.8
30 0 9.3 27.3 40.7 42.3 47.7 49.7
LSD ns 7.6* 13.9* 6.8* 6.6* 6.4* 5.8*
z) Days after seeding.
*P<.05

Table 3. The effect of temperature on seed germination of tall fescue ‘ Arid’ in darkness

Temperature Germination percentage (%)
(°C) 22 4 6 8 10 12 14
15 0 0 6.7 54.3 86.0 90.0 90.8
20 0 3.5 75.0 87.0 94.0 95.7 96.2
25 0 5.8 60.0 84.0 92.7 93.2 93.8
30 0 4.8 33.8 65.0 79.2 85.8 89.3
LSD ns 2.3* 16.9* 8.9* 7.7* 5.2* 4.8*

z) Days after seeding.
*P<.05
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Tall fescue ‘Arid’e]l 2%, EK 647 15°Ce} 30°Coll M & 6.7%9) 33.8%2 BHAES HAXA
T 20°Ce} 25°Coll M= 75%9) 60% 9] B 2FES Ho] 27] #¥sko] G 28y EF 14
LAl = 15°C 30°CoAl A% 90.8% <} 89.3% 7} % 3 = o] 20°C<] 96.2% 9} 25°C 2] 93.8% 91 ¥ 3}
o & Z}ol7} gl tH(Table 3).

Kentucky bluegrass ‘Nasaw’2] 74, X @mEiBEANA BER 8L ARLE BHF/ Al5=H o
15°C2} 30°Coll A = BER 149 Ao = 17.3% <} 28.7%7} 3 3 513 AI 7 20°C e} 25°Coll A = 56.2%
9} 56.7% 2 B 7} F5 89 (Table 4).

A3 Z(1993) & creepingred fescue®} creeping bentgress #FE ¥ = 25°Collx] H 1o 5
S Hol3l 1LULE gdgo] A 25rtn 5150 n, Mayeret Poljakoff-Mayber (1982)
=T BHRET AE wet b2 H 2§ glojd Aol A 2o A ] gFES A x5}
0 ste, 2 A3 A9} fASE B3-S B v loh

FEHE o] T U ke %28 29 perennial ryegrass ‘Dandy’(Table 5)9} tall
fescue ‘Arid’(Table 6) o] 7 -0l &= Hffeft 1} B Alolol B33 27} glam, 90% ©] 2

Table 4. The effect of temperature on seed germination of kentucky bluegrass ‘Nasaw’ in darkness

Temperature Germination percentage (%)
(°C) 27 4 6 8 10 12 14
15 0 0\ 0 0.5 3.5 11.3 17.3
20 0 0 0 13.5 26.8 40.0 56.2
25 0 0 0 22.7 37.0 49.8 56.7
30 0 0 0 6.3 16.2 24.2 28.7
LSD ns ns ns 4.1 7.6* 9.8 9.9*

z) Days after seeding.
*P<.05

Table 5. The effect of light on seed germination of pernnial ryegrass ‘Dandy’ at 4 different

temperatures
Temperature(°C)
15 20 25 30
Dark 95.07 95.1 96.1 94.0
Light 93.5 94.5 96.0 92.1
LSD ns ns ns ns

z) Germination percentage of the 14th day after seeding.

Table 6. The effect of light on seed germination of tall fescue ‘Arid’ at 4 different temperatures

Temperature(°C)
15 20 25 30
Dark 90.8” 96.2 93.8 89.3
Light 89.5 95.3 93.2 89.0
LSD ns ns ns ns

z) Germination percentage of the 14th day after seeding.
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Table 7. The effect of light on seed germination of creeping bentgrass ‘Penlinks’ at 4 different

temperatures
Temperature(°C)
15 20 25 30

Dark 55.57 66.7 61.8 49.7

Light 41.7 53.0 51.7 42.3

LSD 5.3* 4.2* 3.7 3.2"
z) Germination percentage of the 14th day after seeding.
*P<.05

Table 8. The effect of light on seed germination of kentucky bentgrass ‘Nasaw’ at 4 different

temperatures
Temperature(°C)
15 20 25 30

Dark 17.39 56.2 56.7 28.7

Light 11.3 20.1 39.3 27.8

LSD 4.7 13.6* 11.8 ns
z) Germination percentage of the 14th day after seeding.
*P<.05

Table 9. The effect of GA(1mg /1) soaking treatment on seed germination of tall fescue ‘Arid’ in dark-
ness at 25°C

Temperature Germination rate (%)
Soaking time 27 4 6 8 10 12 14
Control 0 6.3 59.0 87.8 92.3 94.3 94.3
10 min. 0 25.5 74.8 89.0 91.0 93.0 93.3
1 hr. 0 28.8 78.3 89.3 92.0 93.3 94.0
6 hr. 0 30.3 78.8 89.8 91.3 93.8 94.8
12 hr. 0 28.8 77.3 88.3 91.0 91.5 91.8
24 hr. 0 28.0 76.8 87.8 90.3 91.3 91.5
LSD ns 7.9 6.5* ns ns ns ns

z) Days after seeding.
*P<L.05

o] & BHFFS WY

Creeping bentgrass ‘Penlinds’ #& ¥+ BEiEfFol A7 M- R ) 3 Fsstg o,
BN M 20°CeF 25°Coll & 53%<t 51.7% =2 #¥7l %a st (Table 7). Kentucky
bluegrass ‘Nasaw’'e| 7= BEfEfFol A MR #F7 S5 =d, 53] 20°Ce 25°Col
A BEfEfE ol 739 56.2269% 56. 7% BFAS HAXNT HiEMNAE 20.1%9 39.3% ] #HF
B Bao & ztolE el tH(Table 8). oA vl iEEE A7) #E7 BEE U
ol Agropyron smithii(Toole, 1976), Citrullus colocynthis(Koller %, 1963), Nemophila insignis
(Chen, 1968), Amaranthus(7+ & =, 1989; Kendrick & Frankland; 1969; Schonbeck & Eg-
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ley, 1980) 41 S% kNN BFL REIW, kol BT WS T 7Y, BHFAE 5
Be adlel ojs) AR B ohje 23 Sl W g2, AR ETE B AN k&

Table 10. The effect of GA(1mg /L) soaking treatment on seed germination of creeping bentgrass
‘Penlinks’ in darkness at 25°C

Temperature Germination rate (%)
Soaking time 29 4 6 8 10 12 14
Control 0 34.5 51.5 57.0 59.3 60.8 62.0
10 min. 0 54.3 62.8 67.8 68.0 68.3 69.3
1 hr. 0 49.0 58.5 62.3 63.8 64.0 66.8
6 hr. 0 47.0 54.8 60.3 61.8 62.8 63.8
12 hr. 0 46.0 53.8 59.8 60.5 61.0 62.3
24 hr. 0 36.8 51.0 56.3 56.8 57.3 58.5
LSD ns 7.1* 8.3* 7.5* 4.2* 8.8* 6.7*
z) Days after seeding.
*P<.05

Table 11. The effect of GA(Img /L) soaking treatment on seed germination of perennial ryegrass
‘Dandy’ in darkness at 25°C

Temperature Germination rate (%)
Soaking time 27 4 6 8 10 12 14
Control 0 21.0 81.3 93.5 95.3 95.8 95.8
10 min. 0 57.5 87.5 93.8 94.8 94.8 94.8
1 hr. 0 67.5 92.5 96.0 96.3 96.8 98.8
6 hr. 0 66.3 90.8 93.3 94.5 95.0 97.3
12 hr. 0 65.5 91.3 92.8 94.0 94.8 95.8
24 hr. 0 59.3 90.3 92.3 94,3 95.0 95.3
LSD ns 8.3* 5.1* ns ns ns ns
z) Days after seeding.
*P<.05

Table 12. The effect of GA(lmg /L) soaking treatment on seed germination of kentucky bluegrass
‘Nasaw’ in darkness at 25°C

Temperature Germination rate (%5)
Soaking time 2? 4 6 8 10 12 u“
Control 0 0 4.3 18.3 37.0 49.0 57.0
10 min. 0 0.3 14.8 38.3 48.3 52.3 56.5
1 hr. 0 0.8 16.3 40.3 52.0 56.3 62.5
6 hr. 0 1.0 16.8 42.3 54.5 60.8 63.8
12 hr. 0 1.3 19.0 45.0 55.5 61.3 67.0
24 hr., 0 2.0 20.0 45.5 56.3 63.8 67.8
LSD ns ns 5.9* 10.6* 9.8* 8.2* 9.5*

z) Days after seeding.
*P<L.05
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Boll o) M= AT FAT & A&l 8 wHEE F55E Ut (Bewley & Black,
1982) 2% vl A},

GALEEE 7} o viX e $#2S B tall fescue ‘Arid’e] 729 g BAIglol
GA TRREHE S EK 49 R 25~30%2 X729 6.3%0l vlsto] Bz o] H(Table 9).

Creeping bentgrass ‘Penlinks’e] 2%, K 494 219 34.5%0°) B]dt] 1038 shidgEn
T 54.3%% 7V g¥Aso] B, kol A4S BWIF(RH MRV ANO, 24mM i
BEEE 36.8%2 27 207} ¢l (Table 10). Perennial ryegrass 'Dandy’ #F & EBHFK 4
DA 6 TLIEEREL) 66.3%2 o] VM ko, UnA EEERE d2T7 21%¢
H)3te] B MR # RV U8 = A eH(Table 11).

Kentucky bluegrass ‘Nasaw’ ¥ GA (LEEES 3 A2 hEERK ZASl0] BR 4
A F7] AlAstRon, ETE Asiae g F53) REHSE FFE eI
BAR 14U A 108 LEER = 56.5%2 279 57%<} v 523t B3-S HAAT, miEsshol 2
TE BFRE BRI S7ME] 24850 ThIBEE S 67.8% 9 BHEAS B (Table 12). GA;
o] BIFME BEE o EFAA 2o v 2o9 (Bewley & Black, 1982; Biddington &
Ling, 1983; Khan & Tao, 1978), A3 £(1993)& GA 1,000mg /I¢ Fxol ki3 23 #F
o] & F72 creeping red fescue| 7 ¢ SEEf o) Abe] BRI A BHF/TEESNL

‘o, BFE] £& 7 creeping bentgrass®] 7S 2~4wH HEEEY o] 7MY T B
FE&ES AT 9t} Pollard(1969) = GAZ) o 2] G490 S@ Al 283l #=84 &5
3tE 9 BHE S/AA 2= #HE A0 Rudige, B AYdA GA hinEEE B
F7REE AL GAZE | 54 A7 AL 288t T o ARG BIE SAAA 2
= EFVLRES Aoz Bt

wmOE

FEH R Zt]Ql perennial ryegrass ‘Dandy’, creeping bentgrass ‘Penlinks’, tall fescue
‘Arid’, kentucky bluegrass ‘Nasaw'9] f@F-g 3ol thdh 1, uiiE 2 GA EER o
R WSS Bl A5t B A4S AT v dojd Aade g3 2

Perennial ryegrass ‘Dandy’®] f& T8 ¥ HBEEE 20~30°C%H .21, creeping bentgrass
‘Penlinks’, tall fescue ‘ Arid’¢} kentucky bluegrass ‘Nasaw’' 9] # ¥ HEEE = 20~25°CH L
oluTh TAY & Bl M e BHao] AFIY.

Perennial ryegrass ‘Dandy’ ¢} tall fescue ‘Arid’9] B o] Bod3dlx] ¢on, creeping
bentgrass ‘Penlinks’= FEfgfko] BfgfRo)] vlste] 3 Faso] Et, BE/ 8T8 REKE
7} A A}, Kentucky bluegrass ‘Nasaw 9] T # ¥ 20°C} 25°Ce) #EiefFol M BiEHR
o B3 E0] FYou 15°C9) 30°Col M & BBl M= 3 3FaRo] Az

GA g A oe FAE H#ihA 2] 25 M7 F RENE de A2 e
st} Tall fescue ‘Arid'= vhiEmgRol BAglol 27] o] £3ho M, creeping bentgrass
‘Penlinks’$} perennial ryegrass ‘Dandy’s z}z} 1083} 16500 shiBEEEEA H o] wiFES
Boy, phikmrfle]l 242 #H¥4s Attt 28y kentucky bluegrass ‘Nasaw’: ik
B o] 248 o] U1t o] 2485 LIEEEANA B Eo] 7MF UL
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