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Growth Characters and Productivity of New Italian Ryegrass

(Lolium muiltiflorum L.) Variety “Hwasan 102"
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and S. R. Kim*

Abstract

“Hwasan 102” is a new cold-tolerant Italian ryegrass(Lolium multiflorum L.) variety developed by the
National Livestock Research Institute(NLRI) in 1999. Having cold tolerance in Italian ryegrass is an important
for enlargement of cultivation area and increase of productivity in Korea. To develop the cold-tolerant variety
of Italian ryegrass, cold-tolerant clones survived under —13~—14C of minimum average air temperature
(MAAT) in January were selected at Dun Nae, Kwangwon Province in 1993. Five of selected clones were
polycrossed for seed production by NLRI, RDA, in 1995. '

“Hwasan 102" was tetraploid variety, dark green in leaf color and broad in flag leaf width. Also it has
semi-prostrate and medium growth habit in late autumn and in early spring, respectively. “Hwasan 102" with
low plant height at harvesting time was excellent in lodging tolerance. First heading date of “Hwasan 102"
was 19th May, it was similar to that of Marshall. Expecially, “Hwasan 102" survived about 60% under —1
0~—12C of MAAT in January, so it could be cold-tolerant variety that can be safely cultivated in regions
higher than —9C of MAAT in January. Compared with Marshall, “Hwasan 102" showed 8% higher fresh
yield (59.2MT per ha) but it showed 2% lower dry matter yield (9.6MT per ha). Higher IVDMD and TDN
and lower ADF and NDF were observed in “Hwasan 102" than those of Florida 80 and Marshall in Forage
quality.
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Cold-tolerant Italian ryegrass “Hwasan 102"

Table 1. Minimum average air temperature and amount of precipitation in January from

1996 to 2000

Mim. average air temp. (C)

Amount of precipitation (mm)

Location o 1997 1998 1999 2000 1996 1997 1998 1999 2000
Suwon -79 -8.1 -5.8 -5.8 -6.9 204 14.4 23.7 7.3 1.4
Unbong - -9.6 - - - - 30.0 - -

Yonchon - = -9.3 -10 -12.1 - - 16.2 3.1 0.0
Table 2. Agronomic and botanical characters of “Hwasan 102"
Varieties
Characters
Florida 80 Hwasan 102 Marshall

Ploidy Diploid Tetraploid Diploid

Growth habit in autumn Semi-erect Semi-prostrate Semi-erect

Leaf color Light green Dark green Green

Growth habit in spring Erect Medium Semi-erect

Flag leaf width Narrow Broad Medium

Plant height Medium Low Tall

Ear length Short Long Long

Number of spikelets per ear 20 28 26

Leafiness (1~9) 4 1 3

Lodging resistance (1~9) 6 2 3

Regrowth (1~9) 3 2 4

First heading (May) 7th May 19th May 18th May

* Leafiness . 1 = excellent, 9 = worst,
Lodging resistance : |=strong, 9 = weak,
Regrowth : 1 = excellent, 9 = worst
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Table 3. Winter hardiness) of “Hwasan 102” cultivated in Suwon, Unbong and Yonchon
from 1996 to 2000

Trial Winter hardiness (1 ~9)* :

region Year Florida 80 Hwasan 102 Marshall

Suwon 1996 1 1 1
1997 2 3 3
1998 4 3 3
1999 1 1 1
2000 1 i 1

Unbong 1996 3 2 4
1997 1 1 1

Yonchon 1998 2 1 1
1999 5 6
2000 6

Mean 2.6 2.1 2.5
* | : Excellent (strong), 9 : Worst(weak)
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Table 4. Fresh yield of “Hwasan 102" in regional yield trial test

Trial Fresh yield (MT/ha) LSD
region  Year Florida 80 Hwasan 102 Marshall 0.05
Suwon 1996 413 47.5 50.9 6.9
1997 65.2 58.8 55.5 12.1
1998 448 68.3 70.5 12.6
1999 63.4 76.6 66.7 NS
2000 458 66.7 55.9 11.7
Unbong 1996 35.2 51.4 48.6 -
1997 52.2 63.4 63.9 10.5
Yonchon 1998 39.6 514 449 5.8
1999 28.9 48.0 44.6 ~
2000 38.5 60.3 46.2 13.6
Mean 455 59.2 54.8 ~
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Table 5. Dry matter yield of “Hwasan 102" in regional yield trial test

Trial Dry matter yield (MT/ha) LSD
region  Years Florida 80 Hwasan 102 Marshall (0.05)
Suwon 1996 8.7 10.1 10.4 NS
1997 11.3 9.2 11.2 NS
1998 72 85 11.6 2.7
1999 12.8 12.5 14.0 NS
2000 12.1 11.6 12.3 NS

Unbong 1996 6.0 8.0 7.7 1.5
1997 10.2 9.6 11.3 1.7

Yonchon 1998 7.9 7.4 7.2 NS
1999 8.4 10.4 10.2 1.9
2000 7.8 9.2 8.6 NS

Mean 9.2 9.6 9.8 -

* NS ; Not sinificant.

Table 6. In vitro dry matter digestibility(IVDMD), acid detergent fiber(ADF), neutral
detergent fiber(NDF) and total digestible nutrient(TDN) of “Hwasan 102"
cultivated at Suwon and Yonchon in 2000.

Variet Trial IVDMD ADF NDF TDN

Y region {%o) (%) (%) (%)

Suwon 65.4 34.8 58.0 61.4

Florida 80 Yonchon 63.9 32.1 53.7 63.5
Mean 64.7 335 55.9 62.5

Suwon 73.6 30.3 51.2 65.0

Hwasan 102 Yonchon 76.3 31.6 493 64.1
Mean 75.0 31.0 50.3 64.6

Suwon 68.0 31.6 54.8 639

Marshall Yonchon 66.1 355 54.1 60.9
Mean 67.1 33.6 54.5 62.4

—161—



Choi et al. :

Florida 80 o]u} Marshall Hrh 2% A% Edh o
Zk 7;1311—‘— F 3Pt 10287F ol 21 Hof

F943 & 6}C=1 ALE S FHe]l 2 AoZ A}
=R2N= 1

v X 2

8 et 7]FelA ole¢t glolzEtae]
HAuiA e gojel FAxAR Agﬂﬂg =gg
st Y3y EFZF9) SAe o

gelot dolaes qed EEAA
4% FUlA BEY AANE A

S 24 F S5AE polycross ’:}74‘1}1?]%'32
01 “i}ﬂ 102878 SAstH. &4

5 %
3, 19999 AEEA
%‘

o
pY
S -
foi
fr

4 A ofghet

o
A
o
ot
ot
P
ogh
flo @
ofy
N
oftt
o
32
K

2 Marshallz} W] $314 r:}
—10~-12T AGA 60%

ol dEdte UFgAol +4% FFox 194
APzl Eol —9Co)d NFoA GAA a7 7}
8ok

4t 10259 FHAH L AzF o] 59.2MT/haz
Al Marshall Bt} 8% BRoy AZFZFL 96
MT/ha2 A Marshall .t} 2% 2 ¢ o),

AREFAS YEE 438, ADF, NDF ¢

TDN el gloiA 3t 1025+
Marshall 2.t} 43183 TDN 3 @&

Florida 80o]1}
77k 8, 2% ¥

kil ADFe} NDF& 72t 2, 5% A& stgbch
v.od & 2 ®
1. dy & gk Al s 1987, olggletelo} o

o] 2ujAS 4w EZF
7(3):135-139.

2 73, AAE, FEFA, A, AHE

Z7b W Bz

1988.

10.

1.

12.

13.

14.

—162—

. Cohen R.P. and G.M. Wood.

Cold-tolerant Italian ryegrass “Hwasan 102"

BEH Ex9 ¥4 ZZE hybrid ryegrasse}
Festulolium®] AJ §543. 32 =] §(2):123-127.
o\, TAkS:

oz, AHAA, , AL, 1992
A A2 RES FRAL p 218 224,

H7lE, AdE89, AUE, ﬂ%i, 484, A4
3, AFE, 49E. 2000 3 o4y olgy
b ghelags AFEF st 1018". &2A
20(1):1-6.
. AOAC. 1990. Official methods of analysis(15th

ed.) Association & Official Analytical Chemists,
Washington DC.

1986. Predicting
through
Alchol Bath Freezing of Seedling Plants. Agron.
J. 78:560-563.

Cold Tolerance in Perenial Ryegrass

. Fowler, D.B., A.E. Limin and J.T. Ritchie. 1999.

Low-Temperature Tolerance in Cereals : Model
and Genetic Interpretation. Crop Sci. 39:626-633

. Goring, HK., and P.J. Van Soest. 1970. Forage

fiber analysis. Ag. Handbook. No. 379. ARS.
USDA. Washington, D.C.

. Menke, K.H. und W. Huss. 1980. Tierernachrung

und Futtermittel-kunde. UTB Ulmer, 38-41.
Pfahler P.L., R.D. Barnett and H.H. Luke. 1984.
Diploid-Tetraploid Comparisions in Rye. L
Forage Production. Crop Sci. 24:67-1674.
IR, EAfith. v =T AF4 052
(Lolium perenne) (=} 2 it itk & BAAE DB
. 1995. Grassland Science 41(3):240-245.
Tilley, JAM. and R.A. Terry. 1963. A Two
Stage Technique for in Viro Digestibility of
Forage Crops. J. Birt. Grassl. Sci. 18:104-111.
Wardron B.L., N.J. Ehlke, D.J. Vellekson and
D.B. White. 1998. Controlled Freezing as an
Indirect Method for field Winter-
hardiness in Turf-Type Perennial Ryegrass. Crop
Sci. 38:811-816.

Wood G.M. and R.P. Cohen.
Cold Tolerance

Selection

1983. Predicting

in Perennial Ryegrass from
Subcrown Internode Length. Agron. J. 76:516-

517.



