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A Comparison between Diploid and Tetraploid Cultivars of

Lolium multiflorum Lam, italicum
Byung Hoon Park, Byung Sik Park & Jung Hoon Kang

Summary

The influence of ploidy level on agronomic characteristics in italian ryegrass, Lolium multi-

florum Lam. italicum, was studied using diploids (2x) and tetraploids (4x) on the upland of

Livestock Experiment Station, Suweon. The results are summarized as follow:

1. Tetraploid cultivars are in general dark green in leaf color and strong glittered.

2. Diploid cultivars are more resistant to cold than tetraploids but degree of resistance to cold
depends on cultivars. The di-and tetraploids did not differ in summer survival and cold-
and heat resistance of di-/tetraploid cultivars were not related.

3. Tetraploid cultivars have larger leaf-blades, more rapid growth and higher leaf ratio to stem
by heading than diploids.

4. Tetraploids possess significantly lower dry matter content than diploids.

5. Fresh- and dry weight of tetraploids are similar with that of diploids but tetraploids are
more leafy than diploids.

6. Seasonal yield depends more on the type of the cultivar than on its tetraploid nature,
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Fig. 1. Temperature during winter season

A =minimum temp.
B =mean of minimum temp.

C=average air temp.
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Table 1. Agronomic and botanical data of tetraploid in comparison with diploid italian ryegrass.

) Leaf growth Leaf
Poly- Sou- Leaf- Glit- S_umval __ Persis- ) Flag_kahf_‘iﬁ per day ratio Head-
Winter Summer '€ Length Width Area (Apr.23- - tostem
1-9  1-9) 19 @m)  (m) (m?) May 18) by heading
(em®) (%)

Variety ter
ploidy rce  color (1-9)

Wenke di DK G 3 1 3 5 16 63 10 0.22 45 May 29
Sikem ” ” G 3 5 3 6 20 82 16 0.33 56 » 30
Betinna ” " G 3 3 3 5 22 81 17 0.23 60 June 1
Kitti ” ” G 3 4 2 5 22 73 15 0.25 49 May 28
EF 486 ” ” G 3 5 3 7 19 60 11 — 55 » 28
Dasas

Prego ” ” G 3 3 4 5 21 75 15 - 40 28
Mean G 3.0 3.5 3.0 5.5 20 72 14 0.26 51

Turgo te DK DG 1 6 4 6 25 91 22 0.42 53 May 30
Wilo ” ” DG 2 6 3 3 25 73 18 0.42 45 v 26
Bofur ” ” DG 1 7 3 4 21 84 17 0.43 65 » 31
Butler ” ” DG 1 6 4 5 27 100 25 0.30 69 # 31
Tetrone  ~ NL DG 2 5 3 4 25 95 23 0.49 57 v 27
Tetila ” ” DG 2 6 4 4 24 80 19 - 50 » 30
Mean DG 1.5 6.0 3.5 4.3 25 87 21 0.41 57

*di=diploid, te=tetraploid, DK=Denmark, NL=Netherlands, G=green, DG=dark green

Glitter:1=strong, 9=weak

Survival:1=excellent, 9=poor

Persistence:1=excellent, 9=poor
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Table 2. Relationship between winter- and

summer survival.

Diploid Tetraploid Total s 2fHsel A5 WEe Y #gye
Correlation 0. 254NS 0. a57NS ) ()44NS T 458 AEie) A wlo) Bmikje) o

coefficient (r)
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Note:N. S.is not significant at P=0. 05,
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Table 3. Dry matter percentage in diploid and tetraploid italian ryegrass.

3. BN OERRE

Ploidy 1st cut 2nd 3rd. 4th. 5th.

(May 30) (Jun. 25) (Jul. 28) (Sept. 25) (Oct. 17) Mean
di. (A) 21.6 15.3 18.2 26. 8 19.3 20.2
te. (B) 19.3 14.0 16.3 23.4 18.3 18.3
A—B 2.3 1.3 1.9 3.4 1.0 1.9

*Figures are mean of 6 varieties.
di=diploid, te=tetraploid
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Table 4. Fresh- and dry matter yield of diploid and tetraploid italian ryegrass.

Ploidy 1st cut 2nd. 3rd. 4th. 5th. Total
(May 30) (Jun. 25) (Jul. 28) (Sept. 25) (Oct. 17)
Fresh matter di 3, 440 2,255 2,745 951 974 10, 365®
(kg/10a) te 3,225 2,283 3,201 953 1, 005 10, 667
Dry matter di 738 343 497 251 188 2,0172
(kg/10a) te 632 319 520 222 182 1, 8752
*Values followed by the same letter are not statistically different at P<0.05.
Table 5. Ranking of tested varieties according to Dry Matter yield.

Variety Poidy G @) @i (259 Wy Mean
Wenke di 5 4 2 R 2.8
Sikem # 2 3 1 B 1 2.4
Betinna ” 6 1 5 6 6 4.8
Kitti ” 4 5 4 3 3 3.8
EF 486 ” 3 6 6 2 4 4.2
Prego ” 1 2 3 4 5 3.0

" Turge te 5 a4 3 2 3.6
Wilo ” 2 6 5 1 6 4.0
Bofur ,, 4 3 1 2 4 2.8
Butler v 1 1 3 5 5 3.0
Tetrone ” 3 5 4 4 3 3.8
Tetila ” 6 2 2 6 1 3.4
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