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Table 1. Cultivar name, nation of origin, « allele frequency at Aco-1 and cold hardiness of materials used.
Cultivar name Nation of origin = Aco-1° harcdoilr?ess Cultivar name Nation of origin  Aco-1¢ hafc;)ilndess
Medea Australia 0.90 0.0 Mondial Netherlands 0.3 90.5
Tasdale Australia 1.00 27.0 Moretti Netherlands 0.95 44 .4
Melino Belgium 0.60 16.7 Ovation Netherlands 0.30 69 .4
Baca Czechoslovakia 0.70 47.6 Pelleas Netherlands 0.70 50.8
Sport Czechoslovakia 0.30 59.5 Perma Netherlands 0.90 78.6
Belida Denmark 0.70 33.3 Player Netherlands 0.35 50.0
Borvi Denmark 0.60 50.0 Preference Netherlands 0.75 57.1
Chantal Denmark 0.90 45.8 Premo Netherlands 0.30 88.9
Darbo Denmark 0.90 61.1 Salem Netherlands 0.80 29.8
Elrond Denmark 0.70 33.3 Saver Netherlands 1.00 57.0
Hella Denmark 0.95 32.4 Score Netherlands 0.40 63.0
Mirvan Denmark 0.85 0.0 Semperweide Netherlands 0.80 84.9
Pippin Denmark 0.70 82.0 Sommora Netherlands 1.00 73.1
Pleno Denmark 1.00 0.0 Sprinter Netherlands 0.40 100.0
Sisu Denmark 0.55 76.4 Talbot Netherlands 0.60 77.8
Trani Denmark 0.65 65.6 Trimmer Netherlands 0.55 100.0
Verna Pjabjerg Denmark 0.70 94.4 Variant Netherlands 0.80 46.7
Riikka Finland 0.40 61.9 Grasslands Nui New Zealand (.50 45.2
Brenda France 0.30 45.2 Gazon Poland 0.50 95.2
Emir France 0.60 46.8 Naki Poland 0.60 63.5
Idole France 0.40 52.5 Rapid Romania 0.60 66.7
Baranna Germany 1.00 39.3 Gunne Sweden 0.39 90.5
Baranna (II) Germany 0.50 89.6 Pavo Sweden 0.20 84.9
Diana Germany 0.80 80.6 Ronja Sweden 0.45 66.9
Kerem Germany 0.55 65.3 Servo Sweden 0.60 52.6
Lidura Germany 0.90 53.0 Svea Sweden 0.50 0.0
Lilotta Germany 0.50 54.0 Cockade United Kingdom 0.50 94 .4
Limage Germany 0.35 67.4 Rathlin United Kingdom 0.50 32.8
Limedia Germany (.90 76.8 All-Star United States 0.60 59.6
Liperlo Germany 0.90 66.7 Belle United States 0.60 61.9
Liraylo Germany 0.65 66.7 Blazer United States 0.55 95.2
Loretta Germany 0.80 0.0 Citation II United States 0.30 75.0
Lorina Germany 0.90 0.0 Commander United States 0.40 90.0
Lucretia Germany 0.65 38.9 Cowboy United States 0.40 84.7
Maprima Germany 0.70 81.0 Delray United States 0.50 76.2
Marietta Germany 0.50 28.3 Derby United States 0.60 68.5
Parcour Germany 0.30 33.3 Diplomat United States 0.50 72.1
Printo Germany 0.80 50.0 Gator United States 0.30 40.7
Ranger Germany 0.70 100.0 Lindsay United States 0.70 85.7
Pamir Italy 0.80 0.0 Manhattan II United States 0.90 86.9
Vejo Italy 0.50 44.8 NK200 United States 0.30 41.7
Barball Netherlands 0.25 66.4 Omega II United States 0.30 76.9
Barclay Netherlands 1.00 40.0 Palmer United States 0.70 85.6
Barrage Netherlands 0.55 69.8 Pennfine United States 1.00 79.1
Bellatrix Netherlands 0.50 83.3 Prelude United States 0.50 95.2
Bianca Netherlands 0.60 49 .4 Premier United States 0.25 78.3
Caprice Netherlands 0.60 0.0 Repel United States 0.20 86.3
Compas Netherlands 0.50 0.0 Yorktown II United States 0.60 81.0
Elka Netherlands 0.80 74.1 Barcredo Unknown 0.85 35.7
Ensporta Nethertands 0.40 0.0 Birdie 11 Unknown 0.70 63.9
Falcon Netherlands 0.60 7.4 CBS II Unknown 0.40 69.9
Gremie Netherlands 0.70 66.7 Coronet Unknown 0.60 41.7
Hermes Netherlands 0.80 81.5 Edoras Unknown 0.10 52.4
Hubal Netherlands 0.70 0.0 Jackpot Unknown 0.20 35.1
Kosta Netherlands 1.00 50.0 LBDK Unknown 0.50 82.1
Lamora Netherlands 0.20 60.6 Marathon Unknown 0.60 42 3
Lennox Netherlands 0.45 17.3 Pleasure Unknown 0.10 95.2
Magella Netherlands 0.90 52.8 Vintage Unknown 0.90 95.2
Majestic Netherlands 0.10 88.3
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Table 2. Analysis of variance for cold
hardiness in Lolium perenne L.
(Arcsin transformed)

Sou.rc? of df Mean square
variation
Block 2 3456.8 **
Cultivars 116 1763.9 **
Error 232 417.1
Heritability 72.0%

* % . Significant at 1% level.
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Relation between Cold Hardiness and Aco-1
in Perennial Ryegrass (Lolium perenne L)

Masayuki YAMASHITA, Jun ABE and Yoshiya SHIMAMOTO
(Faculty of Agriculture, Hokkaido University, Sapporo 060, Japan)
(Received December 15, 1992)

Summary

In order to investigate the relation between cold hardiness and iscenzymic locus in perennial
ryegrass (Lolium perenne L.), 117 diploid cultivars released in various nations were assessed for
viability by the technique of freezing plant crowns, and for isoenzymic locus, Aco-1 by starch gel
electorophoresis, Cold hardiness was greatly varied among cultivars used. Allele frequency at Aco-1
was varied among and within cultivars, The correlation between cold hardiness and allele frequency at
Aco-1 was observed significantly at 5% level.



