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Fig.1 (a, b). Dactylis glomerata L. pollen tube characteristics in Phleum pratense L. pistils.
(a) P. pratense (1646) pistil showing D. glomerata (K-3) pollen germination and pollen tube

growth.

(b) A D. glomerata (K-4) pollen tube have penetrated to the micropyle of the P. pratense
(1646) and enterd the ovule. PG: pollen grain, PT: pollen tube, MI: micropyle, OV: ovule

Table 1. The total number and percentage Dactylis glomerata and Phleum
pratense pollen grain germination on stigmas of P.pratense 1646 after

8 hours of pollination.

Number of " Total number of pollen grains
Male parent ovules examined germinated ungerminated 9% germination
D. glomerdta K-2 20 500 195 305 39.0
D. glomerata K-3 20 500 247 253 49.4
D. glomerata K-4 20 500 379 121 75.8
P. pratense N410 20 500 370 130 74.0
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Table 2. The number of ovaries with pollen tubes at the style, ovary wall and
ovule in Phleum pratense 1646 X Dactylis glomerata and P. pratense 1646 X
P. pratense N410 at 8 hours after pollination.

Number of Number of ovaries with
Male parent ovaries pollen tubes at the

examined style ovary wall ovule
D. glomerata K-2 50 29(58.0)" 19(38.0) 20 4.0
D. glomerata K-3 50 27(54.0) 19(38.0) 4( 8.0)
D. glomerata K-4 50 16(32.0) 24(48.0) 10(20.0)
P. pratense N410 50 5(10.0) 6(12.0) 39(78.0) °

19 of observed ovaries / examined ovaries

‘ Table 3. Results of crosses between Phleum pratense L. and Dactylis glomerata L.

Parents No. of florets No. of hybrid No. of hybrid embryos No. of hybrids
P pratense ($) D. glomerata (") pollinated' seeds obtained cultured germinated obtained
| 1646 K-2 610 62(10.2)* 0( 0 0(0 ) 00 )
K-3 2360 310(13.1) 21(0.9) 5(0.2) 20.08)
| K-4 2360 222(9.4) 52(2.2) £02) 2(0.08)
| 545 K-2 900 34(38) 22(2.4) 2(0.2) 00 )
‘ Kunpu4 K-3 1500 259(17.3) 63(4.2) 2(0.1) 00 )
K- 480 8( 1.7 8(1.7) 0(0 ) 00 )

2Percentages

Fig.2 Germination of Intergeneric hybrid between
Phieum pratense L.(545) and Dactylis glomerata

L.(K-2) on artificial medium.

Estimate number [Ear length X florets density (number of florets / lcm ear length)]
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Table 4. Description of hybrids between Phleum pratense L. and Dactylis glomerata L.
|
|

Hybrid Parents
Y Chromosome Heading' Tillering®  Rooting® Remarks
No. P. pratense (%) D. glomerata () number 2n
1 1646 K-4 Not studied - -~ + Died in three MAG*
2 1646 K-3 Not studied = + * Died in five MAG
3 1646 K-3 35 (constantly) - ++ ++ Died in five MAG
4 1646 K-4 35 (constantly) - ++ ++ viable until 24 MAG
— = Not heading

+
Months after germination

= No tillering;+ = 5~10 tillerings;+ + = 10~20 tillerings
+ = Very poor rooting, Cytological analysis was impossible; ++ = good rooting -
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Fig.3 The sections of stem in Phleum pmtense L
(left), Dactylis glomerata L.(right) and inter-
generic hybrid (middle).
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Fig.4 Root-tip cell of the Phleum pratense L.X
Dactylis glomerata L. hybrid with the somatic
chromosome number of 35.
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Fig.5 The electrohoretlc banding patterns of leaf esterase
isozymes in Phleum pratense L., female parent (1, 2),
Dactylis glomerata L., male parent (5, 6) and inter-
generic hybrid (3, 4).
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Wide Hybridization between Timothy (Phleum pratense L.)
and Orchardgrass (Dactylis glomerata L.)*!

Haruhiko Nakazumi*?, Masamichi Furuva, Hideo Suimokoust and Hiroki Fuj

¢

Summary

Crosses between P. pratense and D. glomerata (crosses were done between P. praiense for a female parent, and D.
gromerata for a male parent.) were made to combine the good winter hardiness of P. pratense and the regrowth ability
of D. glomerata. The pollen tubes of D. glomerata inser\ted into the P. pratense ovules. The hybrid embryos were
excised and cultured on artificial medium. Finally fo‘ur regenerated plants were obtained. The hybrids were
analyzed cytologically for counting the number of somatic chromosomes. Intergeneric hybrids possessed 35 chromo-
somes, it was suggested that the hybrids possess the genome of P. pratense (2n=42) and D. glomeratz (20=28). The
presence in the hybrids of esterase bands derived from D, glomerata as the male parent gives one of the good
evidenses for the hybridity.

These two species belong to a different tribe, P. pratense belongs to Tribus Agrosteae Nees and D. glomerata to

Tribus Festuceae Dumortier, respectively. The investigation offers a new possibility for grasses breeding pro-
grams.

|
*I' A part of this work was presented at the 26th meetiné (December 1991) of the Hokkaido Society of Grassland
Science. “
The outline of this work was presented at the 47th me;eting (October 1992) of the Japanese Society of Grassland
Science. | '
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