Mentha rotundifolia (L.) Hup. @ A% 4 f5& 7 b NS
N#%Z3HBEITHE ST B3

HWHRS o BAMRT - FEEAS

Studies on the Induced Tetraploid and Triploid Clones of
Mentha rotundifolia (L.) Hup.

Nagamori IKEDpA, Sumio SHmMIZU and Seiroku Upo.

Tetraploid clones of Mentha rotundifolia (2n=48) were produced by the colchichine
treatment of a diploid clone of M. rotundifolia (2n=24) by the authors. Triploid
clones (2n=36) were also raised by the crossings of the tetraploid clone and the
diploid one. These tetraploid clones and the triploid ones showed gigantic aspects
and their season of flowering delayed as in the case of other polyploid plants. But
the extent of these changes were not notable. Rotundifolone which is the principal
component of the essential oil of M. rotundifolia was also increased in the tetraploid
clone and the triploid clones. Pollen fertility and percentage of seed set decreased
but little in the tetraploid clone. In the triploid clones, however, they decreased
much, although they did not become zero as in the case of the triploid Japanese
mint. .

Chromosome configurations at MI of PMC’s of the tetraploid rofundifolia and the
triploid rotundifolia are shown in table 5, 6 and figure 3. Polyvalent chromosomes
appeared in a very small number, especially in the triploid clones. The sum of the
trivalent chromosomes and the univalent ones which appeared at MI in one PMC of
the triploid clones were always 12. This means that the rest of the chromosomes
which conjugated at MI and formed 12 paired chromosomes, that is, the residual
twelve which is the haploid set of chromosomes in rofundifolia either remains univa-
lent or forms a few trivalent chromosomes, uniting with the above mentioned paired
ones. And they cannot conjugate with each other autosindesistically. There seem
to be no homologous chromosomes in the residual 12 chromosomes which are the
haploid set of chromosomes in M. rofundifolia. From the fact above mentioned, the
authors presume that M. rofundifolia is a monogenomic diploid species.
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Table 1. Process of Breeding of 4x-vofundifolia by Colchichine Treatment.

Conc. of colchichine| Duration treated . Seedli_ngs ac‘?“iwd } No. of 4x~clones
sol. treated by hour | Vith pypertrophied | with nomhyper raised
0.0259 72 16 7
0.05 72 : 5 ’ 25 t

Note : About one hundred seeds were treated, each.

Table 2. Results of Crossings between rofundifolia and Induced
Tetrapleid rofundifolia.

No. of seeds

Combination of No. of flowers : No. of seeds 9% of seed
crossing crossed acquired by germinated % of seed set ggrminated
crossing
(1813 x (C1 3—1] 117 13 1 2.8 7.7
(Ci13—13x{181] 105 68 26 16.2 38.2

Note : (1813 and (C; 3—1) are 2%~ and dx~rotundifolic respectively.
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Fig. 1. M. rotundifolia (L.) Hup. x %
(1) Induczd tetraploid (G,3—1)
(2) diploid (32
(3) Induced triploid (F,104—4), F; from [C3—173%x (1813
(4) diploid (181}
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(1) diploid {1817

(2) triploid [F; 104~ 4)

(3) teraploid [C; 3—1)

Fig. 2. Comparison of Pollen Fertility in. M, rotundifolia’s. x60
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Table 3. Comparison of Organs.

[ No. of stomata per Length of guard cells Diameter of fertile
Clone (polyploidy) visual field of stomata pollens
) (15 x 40) (15 x 40) (15 x 40)
181 (2% 16.1 + 0.62 8.40 = 0.16 9.86 + 0.09
F, 104—5 (3x) 10.9 £+ 0.31 9.83 + 0.14 10.20 + 0.12
C; 3-1 (4% 9.4 4 0.48 10.76 + 0.14 11.75 + 0.09

Note : * one unit==2.94
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Table 4. Fertilities.

= -
Clone (polyploidy) d%ve"lipce"éng}l‘;iﬂg’s % (geti};g;izg %l;l?en % of ;ifﬁlms;ttu;; open
acelocarmine staining
3 (22 atrophied 100.0 46.0
181 (2z) 9.3 13.2 51.5
G 3— 1 (4z) 79.5 35.2 44.3
F1104— 4 (3x) 12.5 92.6 2.0
F1104— 5 (3) 21.2 94.6 5.6
F1104—11 (3%) 89.0 95.3 4.3

(3), (1813 o (3)x(1813 © Fy i, PMC © MI & 121 %#:xL, EF2FEHLN
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Nzht, =~ FIE2ETHO%. 2k, MI ik, 3E:THEDLLED, o PMC T,
241 FL, AfIoHBE A~ (855%). 3x ¢z, PMC © MI 1, 3 {fi#tiRiz,

Table 5. Chromosome Configurations in PMC's of Tetraploid rofundifolia.

T f
Eﬂe\ Ylé'gn?. 24 l lv+22n | 20+20m | Siv+18n0 4v+161r | Siv+14n Total
Late diakinesis 1 0 5 3 1 1 11
MI 20 13 3 1 37

1PMC 2% TR bNRY, ka0, 120 +121 ofdd, ERNKC SOk (3
63). 44ETFE, 22 @ (3] & (181) &1&, 90 %0EER 4 H5AFOHEHEE Y
RURD, 4x Tk D, 72, 32 BB 3L 4L, NEATHOR (BFT75E).

2% @ (37 (1813, 4x @ (C3-1) X 3x @ (F1104) OF5hoME 3R, 4
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Fig. 3. Mitotic and Meiotic Nuclear Plates of Diploid, Triploid and
Tetraploid of M. rotundifolia. x2500

Somatic Plates : (1) diploid 2n= 24, (2) tripleid 2n=36, (3) tetraploid 2n=48

MI of PMC’s : (4) dipleid 1251, (5)(6) triploid 12r1+12r and Irr+-11nx+11r, (7)(8)
(9) tetrapleid 24yr, 1lrv+221¢ and 2v+201x

Diakinesis of PMC’s : (10) (11) (12) (13) tetraploid 241, 2rv+205r, 3w-+18mr and 5iv+14n

BEICTATML THA. 2y, 35 TERXFROXEEY, 24O LT O LUTEELR.
TEDT, TOBMOERMER, 35 AXEROTETHS. AEILIB &, 2%, 34, 4% &b,
BWAREETL, BABRNA N7 P AEEWT, 260ma OF, BWIIER® 5, Eiho
EHDH rotundifolone TH B &1, FROEHRERK Lo TFHEINBD, EIK, semicar-
bazone (d.p. 180°c, Amax 273 mp) L © LIC IOTHALZ.



; - ifolia (L. . 24 1

Table 6. Chromosome Configurations at MI of PMUC's of Triploid rofundifolia.

E;\Uw!il 120+ 12 Lin+11n+11; 2pr+ 1015+ 101
F; 104—4 4 >
Fy 1045 24 6 .
Total ( 28 g 1

Table 7. Irregularity of Pollen Tetrad.

) No. of spore No. of % of
\ 3 4 5 3] 7 Total normal normal
Clone tetrad tetrad
3 8 @ 100 92 ) 92.0

181 5 61 2 68 61 89.7

C; 3-1 2 46 26 1 75 46 t 61.5

¥, 104—4 2 8 32 7 i 50 8 16.0

F; 104—5 2 6 18 39 12 1 78 16 } 20.5

* Included abmormal spores morphologically.

Table 8. Physicochemical Properties of Essential Oils.

Cone | gy | S EREYC | w’ | 0p” e
dia (ad, ng (mp) (1007/10cc) fresh herb
3 1.012 +130.89 1. 4997 239.0 0. 420 6.15
181 1.012 -+157. 56 1.5000 260.0 0.478 0.12
C; 3—-1 1.000 +137.23 1.5020 " 259.5 0. 446 0.19
F1 104 1.015 +144.00 1.5019 260.0 0.480 0.28

Note : * Maximum absorption in the ultra violet region.
** Optical density for the solution containing 1007 of essential oil in 10cc of methanol
at 260m .
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(B3RO H 1007 /10cc OBIE) +0.60x 100



8 MUAZEEREHHE B IBE

mBENE, BT rotundifolone £ BFEH LT, EIFECETMERERELEL. oL
I3&, 4x0C3—1) 3 223 (3) XV &EFEL, %X, 3x(F.104) &, 2x3 (181
BIo 48 (G310 ODWTFNLIVLEEVEN. &L, 32 P 438X, SEVE
DX, 228 (1813 BEEEBETHDI D THSD. crkBmT 31, M. rotundifolia 13, Tk
W XoT, EihEo rotundifolone &ECHEND DY, BEEKRY LTS &, TRFEALD
R BEWT, rotundifolone #inoER D 3 .

Table 9. Rotundifolone Content.

*

Clone (Polyploidy) %
3 (2x) 70.0
181 (2x) 79.7
C13—1 (4z) 74.3
F; 104 (3x) 80.0

.D. i
Note : * Calculated as —Q*—‘—(-])-nﬁt(fb—;h—gx 100 ; here 0.60 is the value of optical density at 260mu

for the solution containing 1007 of pure rotundifolone in 10cc of methanol.
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