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Studies on the Interspecific and Intergeneric Hybridization in Herbage Grasses
I. Effects of hybrid embryo age on callus formation and plant regeneration

Byung Hoon Park and Myoung Hwan Kim*

Summary

A breeding program in progress at Suweon Livestock Experiment Station, RDA, involves the hybridiza-
tion of italian ryegrass (Lm) and several leading forage grasses in an effort to combine the nutritive, produc-
tivity and palatability qualities of Lm with the adaptive and cold resistance quali ..es of several leading grasses.
In order to study the fate of the hybridization between remotely related species, immatured hybrid embryos
were cultured on media. The emasculated plants of Lm were Sikem and Tetrone. Reweille, 2n=14, of peren-
nial ryegrass (Lp.), Forager, 2n=42, of tall fescue(Fa), First, 2n=14, of meadow fescue(Fp), Potomac, 2n=28,
of orchardgrass(Dg), and Richmond, 2n=42, of timothy(Ph.p) were used as pollinators. Embryos were isolated
on 4, 8, 12, 16, and 20 days after pollination and cultured them on modified Murashige and Skoog media.

Calluses and plantlets have been obtained after 8 days old embryos crossing between Lm x Fa, after 12
days embryos crossing between Lm x Lp, Dg, and Ph.p, and after 16 days embryos crossing between Lm x Fp.
Both callus and shoot formation occurred on 6 % or less of the plated embryos of Lm x Fp, Dg, and Ph.p.
Embryo-derived callus forming shoots have been obtained from 4 days old embryo crossing between Lm x Dg
which has not successfully been done anywhere as far as we know.

It means that hybrid plants of species without crossability can be obtained through the use of immatured
embryo culture.

Some of plated embryos developed directly shoots from embryos and the others shoot-forming callus.
Cross between related species showed a high frequency of directly shoot formation from plated embryos and

cross between remotely related species a high frequency of callus formation.
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Table 1. The interspecific and intergeneric c-

ross combination in herbage grasses.

No. of Combination
combination | Female Chromosome | Male Chromosome
L. multiflorum 14, 28 | L. perenne 14

L. multiflorum 14, 28 | F, arundinacea 42
L. multiflorum 14, 28 | F. pratensis 14
L. multiflorum 14, 28 | D. glomerata 28
L. multiflorum 14, 28 | Ph. pratense 42
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Variety name . L. multiflorum (Sikem=2x, Tetrone=4x).,

D. glomerata (Potomac=4x)., F.arundinacea(Forager=6x).,

F. pratensis (First=2x)., L. perenne (Reveille=2x)., Ph.
pratense (Richmond=6x).
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Table 2. Effect of embryo age on callus formation and plant regeneration from interspecific and
intergeneric hybrid embryo cultured in vitro.

Embryo No. of em::):oycomated % Explants forming Extent of ca:gll;thh
Combination age Mother plant Mother plant Mother plant

di. te. di. te. di. te.
LmX Lp (i) 207 100 0.0 0.0 - -
250 120 0.0 0.0 - -
12 156 116 30.8 0.0 ++ -

16 142 174 21.8 14.4 ++ ++

20 100 120 32.0 29.2 +-+ ++
LmX Fa (hex) 4 217 354 0.0 0.0 - -
8 277 103 0.7 0.0 =+ +
12 256 238 5.5 2.9 + +
16 424 218 9.7 0.9 ++ +
20 244 228 10.7 (L] ++ -
LmX Fp(di) 4 207 112 0.0 0.0 - -
8 251 106 0.0 0.0 - -
12 196 220 0.0 0.0 - +

16 379 94 2.4 6.4 + +-+
20 165 - 0.0 - + -
LmXDg(te) 4 113 248 0.0 0.0 - +
8 142 388 0.0 0.0 - -
12 320 226 0.6 0.0 + +
16 164 418 1.2 0.2 + +

20 285 132 1.4 3.8 + ++
LmX Ph. p (hex) 108 148 0.0 0.0 - -
140 94 0.0 0.0 ~ -

12 152 272 3.3 2.6 + ++

16 165 132 L5 15 + ++
i 20 - - - - - -

Lm ! Lolium multiflorum Fp ! Festuca pratensis di  : diploid - ! no callus

Lp : Lolium perenne Dg : Dactylis glomerata te . tetraploid +  slight

Fa : Festuca arundinacea
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Ph.p: Phleum pratense
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hex : hexaploid ++ [ moderate
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Female ! 2x L.m 4x 2x L.m 4x 4x 2x L.m 4x 2x L.m 4x 2x L.m 4x

Male : 2x 2x L.p 2x p 2x 6x 6x F.a 6x 2x F.p 2x 4x D.g 4«x 6x Ph.p 6x
L. m ! Lolium multiflorum F.a ! Festuca arundinacea D.g :Dactylis glomerata
L.p : Lolium perenne F.p . Festuca pratensis Ph.p : Phleum pratense

Fig. 1. Effect of ploid on explant forming and callus formation from interspecific and -generic hy-
brid embryos
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Callus derived from 4 days old hybrid embryos
cultured on MS-medium containing 2mg/1 of 2.4-
BB A Callus 3 Aol A=[glr), D for 20 days.
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Callus derived from A cultured on LS 2.5 medi- Plantlets derived from D cultured on root medium
um for 1.5 month of 2. sub-culture. eg. 1/4 MS-medium.

Photo 1. L. multiflorum, tetraploid cv. Leader
x D. glomerata cv. Potomac plant-
lets regenerating from immature hyb-
rid embryo in vitro.
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