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A Cold-Tolerant and High-Yielding Italian Ryegrass (Lolium
multiflorum L.) New Variety “Hwasan 101”

G. J. Chai, Y. W. Rim, K. Y. Kim, S. H. Choi, B. R. Sung, W. H. Kim, D. E. Shin,
and Y. C. Lim

Abstract

Improvement of cold-tolerance of Italian ryegrass(Lolium multiflorum L) is an important breeding objective
for enlargement of cultivation area in Korea. To develop the cold-tolerant variety of Italian ryegrass,
cold-tolerant clones survived under —13~—14C of minimum average air temperature in January were
selected in the area of Dun Nae, Kwangwon Province. The 5 lines of Italian ryegrass clones selected were
polycrossed for seed production. Synthetic seceds were examined on growth characters and forage productions
in Suwon from 1996 to 1998, in Unbong 1997 and in Younchun 1998, respectively. The growth characters
and forage productions of Italian ryegrass variety named as “Hwasan 101” were summarized as follow ;
Italian ryegrass variety, Hwasan 101 was tetraploid and showed semi-prostrate growth habit in autumn and
was not only dark green in leaf color and broad in flag leaf width but also excellent in leafiness. Also, it
showed low plant height at first heading date of 20th May and excellent lodging tolerance. Expecially,
Hwasan 101 in all trial regions was 80~90% of winter survivals that was higher than 60~90% of Florida
80 and Marshall varieties. Therefore we estimate that Hwasan 101 can be cultivated in regions that is higher
than —9°C in minimum average air temperature and lower than 400m in sea level. In forage production of
Hwasan 101, fresh weight and total digestible nutrient(TDN) yield were 66,940 and 6,551kg/ha, and dry
matter yield was 10,050kg/ha. In conclusion, Italian ryegrass, Hwasan 101 was medium and late maturing
variety but excellent in cold-tolerance, lodging-tolerance, leafiness, and forage production.

(Key words : ltalian ryegrass, Cold tolerance, New variety)
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Table 1. Minimum average air temperature and amount of precipitation in January from

1996 to 1998
Trial Mim. average air temp. (C) Amount of precipitation (mm)
region 1996 1997 1998 1996 1997 1998
Suwon -7.9 -8.1 -5.8 204 14.4 237
Unbong - -9.6 - - 30.0 -
Younchun - - -9.3 - - 16.2
Table 2. Agronomic and botanical characters of Italian ryegrass varieties

Varieties

Characteristics .

: Florida 80 Grazer Hwasan 101 Marshall Ligrande
Ploidy diploid diploid tetraploid diploid diploid
Growth habit in autumn Se Se Sp Se medium
Leaf color LG DG DG G LG
Growth habit in spring erect erect medium Se Se
Flag leaf width narrow narrow broad medium medium
Plant height medium medium low tall medium
Ear length short medium long long medium
Spikelets per ear 13 16 25 25 18
Leafiness (1~9) 4 4 1 3 2
Lodging resistance (1~9) 3 3 1 3
Regrowth (1~9) 4 4 2 4 1
First heading (May) 9th 8th 20th 18th 17th

* Se = semi-erect, Sp = semi-prostrate,
worst, Lodging resistance :

9 =

G = green, LG = light green, DG = dark green, Leafiness :

1 = strong, 9 = weak, Regrowth : 1 = excellent, 9 = worst
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Table 3. Winter survival degree of Italian ryegrass varieties

Trial region Years

Winter survival degree (1~9)*

Florida 80 Grazer Hwasan 101 Marshall Ligrande
Suwon 1996 1 1 1 1 1
1997 2 2 2 3 2
1998 4 2 2 3 2
Unbong 1997 1 1 1 4 1
Younchun 1998 2 1 1 1 1
Mean 2.0 14 1.4 2.4 1.4
* 1 : Excellent, 9 : Worst
Table 4. Fresh yield of ltallian ryegrass varieties
Fresh yield (kg/ha) LSD
Trial region Years
Florida 80 Grazer Hwasan 101 Marshall Ligrande  (0.05)
Suwon 1996 41,250 39,250 59,740 50,860 50,420 6,862
1997 65,150 56,490 72,740 55,510 64,320 12,072
1998 44,800 45,160 89,280 70,500 75,300 12,644
Unbong 1997 52,150 44,410 64,770 63,860 53,900 10,543
Younchun 1998 39,620 38,230 48,190 44,880 45,490 5,756
Mean 48,590 44,710 66,940 57,120 57,890 -
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Table 5. Dry matter yield of ltallian ryegrass varieties

Trial Dry matter yield (kg/ha) LSD
Years
region Florida 80 Grazer Hwasan 101 Marshall Ligrande (0.05)
Suwon 1996 8,734 9,392 9,837 10,417 10,462 NS
1997 11,271 10,520 11,058 11,201 9,785 NS
1998 7,237 7,843 12,304 11,641 13,083 2,679
Unbong 1997 10,164 9,431 9,645 11,322 10,569 1,660
Younchun 1998 7,787 8,033 7,447 7,240 7,851 NS
Mean 9,039 9,044 10,058 10,364 10,350 -

* NS ; Not sinificant

Table 6. Total digestible nutrients(TDN) yield of Itallian ryegrass varieties

Trial v TDN yield (kg/ha)
. ears
region Florida 80 Grazer Hwasan 101 Marshall Ligrande
Suwon 1996 4,860 5,213 5,361 5,798 5,747
1997 6,675 5,891 7,139 6,293 6,545
1998 4,682 5,179 8,188 6,593 7,383
Unbong 1997 6,205 5,712 5,516 6,745 6,470
Mean 5,606 5,499 6,551 6,357 6,536
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