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Studies of mint Breeding VII

Cytogf_inetical studies on the Fy hybrid which involves M. arvensis L.
var, piperascens Mar.and M. rotundifolia (L.) Hup.

Nagamori IKEDA, Seiroku UpO and Osamu KISHIMOTO,

M. wvotundifolia (L.) Hopo. is nearly as wildly diffused over Europe, especially common
in the western Mediterransan district. ‘The number of chromosomes of this species is
found to be 24 in somatic cells and 124 at MI of PMC’s. It is the least number in the
species belonging to the genus Mentha, and so this species is supposed to be one of the
prototypes or the types connected to the prototypes of Mentha, M. arvensis L. var.
piverascens Mar. (Japanese mint) is cultivated and wildly found in Japan and China.
The number of its chromosomes is found to be 96 in somatic cells and 48u at MI of
PMC’s. The latter is one of the species having the largest number of chromosomes in
Mentha,

The authors raised Fq hybrid which involves both the species to see the possibility to
improve the Japanese mint. In this paper the authors tried to infer the phylogenetical
relationships between them as a problem of the fundamental studies of mint breeding.

The Japanese mint was pollinated by M. rotundifolia in 1953. The next year Fy plant
was raised. This plant was so matroclinus that the authors supposed that the cross was
not sucess, until the fluorescence appeared. For_ instance, F1i finely pubescent throughout;
leaves lanccolate, acute on the apex, narrowed at the base, sharply serrate with low
teeth, not wrinkled, grevish green, slender-petioled, as the Japanese mint. Concerning
the flavour of stems and leaves, habit of runner etc, F1 was similar to the Japanese mint
too. But as to the shape of influorescence and date of flowering, Fi1 was intermediate.

Anthers became atrophied, no fertile pollen was found in pollen sacs and the percentage
of seeds set by means of open pollination was very low (0.05%) in the Fy plant, as the
previously reported interspecific Fq's of Mentha,

The number of chromosomes of F1 was found to be 60 when examined in the root-tip
cells. This is the sum of the numbers of gemini which are found at MI of PMC’s in the
parents. At MI of PMC’s in Fy, 2-10 bivalent chromosomes were found, the mode being
6. The rest were all univalents. Consequently, it is natural that abnormality occurs in the
course of formation of pollen tetrads. And only 6% of them were normal

¥ ATEOEFRMMFI0N, AABHEEAE IEHEAC RN TR,



19664F 3 3 W, U, R EEHOBTERNEEE (78 63

If the authors assume that 12 is the basic number@ of chromosomes in Mentha, F1 receives
4 sets (genomes) from the Japanese mint, and one set from M. rotundifolia. At MI of
PMC’s in F1, appearance of 2-10 bivalents means that the gerome of M. rotundifolia is
partially homologous to one of the genomes of the Japanese mint, because the latter is
allopolyploid and so gemini are the products of allosyndesis. From the fact above stated,
it can be said that the ancestor of M. rotundifslia is one of the ancestors of the Japanese

mint, though they are now distributed separately on the earth.
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Table 1. Process of Fq breeding
1953 1954 1955
Pagents by line no. No. of flowers | No. of seeds ‘ % of seeds seeds F, lines
crossed ~ acquired set germinated raised
[
(3] x (35) Y] 12 | 9,38 1 0
28] x (331 89 13 } 2 1
2.34
(383 x (3] 92 4 0 0
Total ) 213 ) 29 ] 3 1

Note : (28], (35) Japanese mint (31 M. ratundifolia
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Table 2. Frequency of completely deveioped anthers
J No. of completely developed anthers in one flower ! Total 2% of - completely
Line no. | developed
‘ 0 1 2 3 4 Anthers \ Flowers anthers
l | |
(33 100 } 0 0 i 0 0 100 0
(F12] 400 | 0 0 0 0 400 0
[
(28] 0 i 2 1 97 395 100 98.8
Table 3. Pollen fertility determined by acetocarmine staining

Line no.

No. of pollens

Pollen fertility

’ Fertile t Sterile Total %
[3] [ no fertile pollen found 0
(¥42] } ” 0
\ f !
[281 j 183 | 67 } 250 73.2
L .
Table 4. Percentage of sceds set by mezns of open pollination
Line no. No. of flowers tested No. of seeds acquired 2% of seeds set
£3] 100 184 46. 00
(¥Fy23 1000 2 0.05
28] 100 143 36.25
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Table 5. Chromosome configurations at MI of PMC's in Fy line
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Ikeda, N., S. Udo and O. Kishimoto. PLATE T.

Fig. 1. M. arvensis L. var. piperascens Fig. 2. M. rotwndifolla (L.} Hor. (x1/3)
M.:r. variety Sirobana. (x1/3)

Fig. 8. (Fy 21 (x1/3) Fig. 4. Polar view at MII in M. arvensis’
L. var piperascens Mar., (%2500)
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Fig. 5, 6. Meiotic figures in PMC’s of M. roiundifolia (L.) Hupn, x1800

5. ML, 12w 6. MII 12y —121
Fig. 7~10. Meiotic figures in PMC's of (F12]. %1800

7. Diakinesis, 8i1+441 8. MI 615-+48; 9. MI Si1--50r¢

10. TI with lagging chromosomes.
Fig. 11, 12. Abnormal pollen tetrads of [F12]. <1100
Fig. 13. Somatic plate of (F; 2]. 2n=60 =x2500



