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Comparison of Germination Characteristics and Daily Seed
Germinating Pattern in Varieties of Coarse-textured Tall fescue
under Alternative and Natural Room Temperature Conditions
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Dept. of Horticulture, College of Science and Technology, Sahmyook University

ABSTRACT

Research ~was initiated to investigate early establishment characteristics and
germination pattern of tall fescue(TF, Festuca arundinacea Shreb.). Four varieties of TF
were evaluated in the study. Experiment was conducted under a room temperature
condition of 5T to 25C(natural conditions). Daily and cumulative germination patterns
were measured and analyzed on a daily basis.

Significant differences were observed in germination patterns, days to the first
germination, days to 50% germination, days to 75% germination, and germination
percentage with different environments and varieties. Germination percentage was
variable with varieties at the end of study. It was 8525 to 97.00% under natural
conditions. There were considerable variations in early germination characteristics and
patterns among the entries according to different conditions. The first germination was
initiated between 7 and 9 DAS(days after seeding) under natural conditions, being 2 to
3 days later as compared with ISTA conditions. It was 11 to 12 DAS in days to the
50% germination, which was 3 to 4 days after the first germination.

Days to the 75% germination were 12.38 to 14.29 DAS, being 1.55 to 4.77 days
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slower as compared with ISTA conditions. Olympic Gold was regarded as the fastest

variety and Tar Heel II was slowest.

Data from this

study demonstrated that

information on differences in germination characteristics and patterns among varieties

would be usefully applied for TF establishment such as golf course construction.

Key words :

cumulative germination percentage, days to the first germination, days to

75% germination percentage, ISTA(International Seed Testing Association)
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Table 1. Common name, scientific name, varieties and source of turfgrass entries used in the study.

Common Scientific Varieties Source
name name arie
Tall fescue Festuca arundinacea 1. Arid III Jacklin Seed Company

Schreb. Post Falls, ID, USA
2. Olympic Gold gf,;,ijg?’gﬁf'USA

Turf-Seed, Inc.
3. Tar Heel 1I Hubbard, OR, USA

Turf-Seed, Inc.

4. Tomahawk GT

Hubbard, OR, USA

Table 2. Turfgrass entries, environment conditions, replication, experiment period, and investigation

frequency in the study.

Ttems

Description for germination experiment

Tall fescue entries
Environment conditions
Replication 4

No. of seeds / replication 100 seeds
Experiment period 30 days

Investigation frequency daily

Arid IH, Olympic Gold, Tar Heel II, Tomahawk GT
natural conditions at the room temperature of 5 to 25C
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Table 3. Germination characteristics in 4 varieties of tall fescue grown under different environment

conditions.
TF germination characteristics under natural conditions”
Days First Days Days Final
Varieties to the first  germination  to the 50% to the Diff w germination
germination  percentage®  germination 75% germination lerence percentage
ISTA’ Natural (%) ISTAY Natural ISTA” Natural (%)
1. Arid IIT 56  7~8 025 ¢’ 7-8 11-12 88l ¢ 1393 ab 1.55 85.25 ¢
2. Olympic Gold 56  7~8 0.50 b 7~-8 11~12 882c¢ 1238b 0.00 97.00 a
3. Tar Heel II 5-6  8~9 1.50 a 89 11~12 1066 a 1429 a 1.91 89.00 b
4. Tomahawk GT 5~6  8~9 0.50 b 7~8 11~12 939b 1416 a 1.78 88.50 b
0.25 8.81 12.38 0.00 85.25
Range 56 T9 s 7Y T2 e 1439 ~191 -97.00
Difference 0 1 125 1 0 18 191 191 1175
(max - min)

“TF: tall fescue / natural conditions: natural conditions at the room temperature of 5 to 25T.
"ISTA: alternative conditions of 8-hr light at 25C and 16-hr dark at 15C / Data under ISTA:

adapted from Kim(2008).

*First germination percentage(%): germination percentage on the first day germinated from seeds in

each variety.

"Difference: difference from the fastest variety in terms of days to the 75% germination under

natural conditions.

"Mean separation within columns by Duncan’s multiple range test at P=0.05.
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Arid TII Olympic Gold

[ 100 1
g0 g |
g XY 3
[ S 70 :
s § @ \
‘H EY £ 90
1 40 £ 40
E 30 E 30
LR &2 |
10 10 ;
0 0
1234567 891011213141516171819021 2B345%677 890 1234567 893101112131415161718192021 2324252677 2829%0
1 After Seeding Days After Seoding
Tar Hill 1II Tomahawk GT
10 __10 i
2290 2w
4] 2o
) )
§o s§a
‘g 50 (]
5% (D
LY &
10 »
0 0
1234567 89101112131415161718 19020 2 B4 252627282930 1234567 89101112131415161718192021 2223242526 27 282930
After Seeding Days After Seeding |

Fig. 2, Cumulative seed germinating pattern in 4 varieties of tall fescue grown under natural conditions
at the room temperature of 5 to 25C.



30 F=RRCEtE|X| AM23A A12(2009)

Ao Hls HZ: wolg, 50% Wols& 2
5% Fobg =Y &%t 3-4% A= A
I £Z9] Wol7h Ago
2 AFE A ISTA ¥ 8350 39 %
A7 T 8-9YU AbolE A} F 9UA
oh&-2 1.50%°]tHTable 3, Fig.
Fol-&o] 50%°] &3 A&
e =& AF T 11¢
174 & 1493 1594 ¢
b7} 73.25% 2 79.25%°] Atk
(Fig. 2). & AF2oR2 & fai T4 &
TEE Wolg 7]FE9 75%d =23 AL X
A F 142992 ISTA Wed H3] 3.63Y
EU B3 o]AL A A 7oA T5%
Zolg =¥ £&vb Mg ®EY Olympic
Gold FFol w3 1.91¢ =& Aoz A
TA 4FF F TSR M =¥ ez

At et
Tomahawk GT ¥%< 'dolsjele ISTA
M B4 Hlg Hzx dolg, 50% Holg
5% Totg =2 7} 3-5Y AR %
et} Tomahawk GT £%9 A%
=2

22

£
[y
Do
o,
> o K
S L4
w;&_‘%m
I
2

o

o

¢

ﬂ,‘

ol ISTA W2 4% 3¢
8~99 Abo]Z 4 F 99A Hx
ol&2 0.50%°]1tHTable 3, Fig. 1).
3 wholgo] 5000 E=EE AL X
1193 129 Ale]9la ISTA ®e B
B =2 Aok X% & 1443
1594 74 dolge 47 74.00% 9
80.00%°] U tHFig. 2). & AFHoz E 3
25 FA 27EHE Tolg 7159 T5%9
T3 AL A F 14.16Y 2 ISTA # 29|
Ha] 4.77Y A= =Urh E3 oA A
< BHCA 5% wold w2 &xrt 7}
2 Olympic Gold £Zo] Hl4] 1.782
Ao HA ZAET T Tolgmr)

T2 ARHA

A

e o2 Bt X w2

M ok

[N
=

2l

o
o

ko)
B
ne

=

P

RN
flo A o2

4 fr 6B o>
w ™

SE

2 E aF FAo wolEA ¢
e 2 F3o wet 4T
gdz2A4 Jehgth 2 A oA A

ol

me, M

2
He gAEn 2-3
& 7~99 Afold] Hz oy} AlFEHAT
(Table 3). °|&g zole= & A= AF
AR Z7| 7S] AFAL] 16~24T )7
&l 5-257C Atole] 2 A2z 3|
16~25C Alol2] ISTA MR & g
T ETY Popyl 24 waA JPH Ao
AR ¥ U HFry9} Huang, 2004).

Al EFEY HE Wol Al Wolgd A4A
A 0.25~1.50% AtolZ ISTA ®

= verdeh A %(2008)2
TA ¥ 9 Ae 5 AKIE 27 wt

it

>,
rlo o
ret
o
2 5

AA AL sHHAA Whol-&
50% =277+ 11~12Y Alo]2 ISTA ¥
Hrke 349 AL = ek £ dot
& 5% =277 12.38~14.299 Abolz
VeEbgs, ZA|AE 3 Tar Heel II E20]
74 =@

ool A FAb 9k Al 27] ol &7}
wEFE At 2Ade §d9
(Watschke®}  Schmidt, 1992). £ 239
ol5A 5 ddd golullel £44dat 5-25TC
Atole) A de ZHoM & Olympic Gold
FZo]l ArFeg AY 24 SHAdA
FTY FFOE ALEHAHTable 4).

ISTA ®& 2N 58 F52
Olympic GoldE& XA Arid III FE%
U5 3IYTHA, 2008). AT B Age] Ao

I

=
zAAN Arid Il E2& 2ASE 29



fol

Kol M2 U w2 BHol THH E AaT =

[ell§

r

E350| wolSY U Y Lolu blm 31

Table 4. Classification of the establishment rate during the early stage of growth in 4 varieties of tall

fescue grown under natural conditions.

Temperature conditions”

Class

ISTAY Natural
High Olympic Gold, Arid III Olympic Gold
Medium Tomahawk GT Arid TIT
Low Tar Heel 1I Tar Heel II, Tomahawk GT

“ISTA: alternative conditions of 8-hr light at 25°C and 16-hr dark at 15C.
Natural: natural conditions at the room temperature of 5 to 25C.

"Data under ISTA: adapted from Kim(2008).
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