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Table 1. Number of the hybrid seedlings obtained from the crosses between
M. officinalis P. 1. 178985 and several other strains of M. officinalis

no. no. no. of seedlings
Cross of of

flowers seeds selfs hybrids

Goldtop x P. 1. 178985 34 7(20.6) x *

Bdn 62—1 x " 39 28(71.8) x ,,
Madrid X " 15 4(26.7) 2(13.3) 2(13.3)
Bdn 62—-13 x " 8 6(75.0) 0( 0.0) 5(62.5)
Erector X " 9 3(33.3) 0( 0.0) 3(33.3)
P197-1 «x " 7 5(71.4) 2(28.6) 2(28.6)
P198—-1 «x " 18 5(27.8) 0( 0.0 5(27.8)
P200—-2 x " 7 1(14.3) 0( 0.0 1(14.3)

P. 1. 178985 x Goldtop 45 31(68.9) - -

" X Bdn 62—1 57 38(667) - -

" x Madrid 17 5(29.4) - -

" x Bdn 62—13 7 5(71.4) - -

" x Erector 64 38(59.4) — -

P x Common Yellow 50 13(26.0) - -

P x P. 1. 313485 17 13(76.5) - -

( ): Percentage to number of flowers crossed.
= 1 Most of crossed seeds were hybrids, but number of selfs and hybrids was

not checked.

— : Clear clasification of selfed and hybrid seedling could not be done, but
most of crossed seeds were considered as hybrids.
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Fig. 1. Pods and seeds of the parental strains
of M. officinalis and it’s F, hybrid.
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Table 2. Seed fertility of the parental strains

of M. officinalis in greenhouse

. seed fertility (%)

strain
A B

Goldtop 0.0 7.3
Bdn 62—1 0.0 9.5
M adrid 0.0 16.3
Bdn 62—13 0.0 476
Erector 0.0 15.0
P. 1. 178985 0.0 27.3
Common Yellow 6.7 16.7
P 197-1 3.1 49.2
P 198—1 0.0 44.0

A: Not made tripping.
B: Made tripping by hands.
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Table 3. Number and ratio of hybrid seedlings obtained from the crosses between
M. officinalis P. 1. 178985 and other species

no. no. no. of seedlings
Cross of of
flowers seeds selfs hybrids
M. officinalis P. 1. 178985
< M. alba 110 20(21.8) 2(1.8) 18(16.4)
M. officinalis P. 1. 178985
< M. hirsuta 113 45(39.8) 2(1.8) 40(35.4)

( ): Percentage to number of flowers crossed.

PRET 2 EHTFBEERIE, Lid->THsS
N7HEO % I RMHEMEF, Th 5 SHEL
72,

1 FERB LR L A8 TR, RHEM
HetE Fy peicd 2 P L 178985 127 b &
UMBFOREIRERERT LY, BHIH
SEHFK 7,

2 HREe REEME F OB mnEs

WHEBLIZ R V72 M. officinalis 11345 O ek F65
#—3% | T Table 4 124815 7295, ZHRHEVTh
LBOTEWRMEER L, 22D EIIE T
Ao KB L diakinesis 3 L f M—1 T
ANz /1L # 4Rk L (Fig. 2 a— o) o iditiic B 1F
BRBELHESLNE D o7, INLDI &L )

Table 4. Pollen fertility of the parental strains
of M. officinalis

strain pollen fertility (%)
Goldtop 98.8
Bdn 62—1 976
Madrid 99.0
Bdn 62—13 99.5
Erector 94.3
P. 1. 178985 99.3
Common Yellow 96.1
P. I 313485 99.2
P 197—-1 97.7
P 198—1 97.8
P 2002 97.6
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Fig. 2. Metaphase 1 in meiosis of the parental strains of M. officinalis (x2785).

a. Goldtop.
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Table 5. Pollen fertility of the intraspecific F,
hybrids of M. officinalis

b. Bdn 62—1.

Cross pollen fertility (%)
Goldtop  xP. 1. 178985 98.8
Bdn 62—1 x " 98.2
Madrid X " 945
Bdn 62— 13x " 90.9
Erector x " 98.5
P197—1 «x " 97.8
P198—1 x " 97.0
P 200—-2 x W 96.7
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Fig. 3. Diakinesis and metaphase 1 in meiosis
of the intraspecific F, hybrids of M. of-
ficinalis, GoldtopxP. I. 178985 and Bdn
62-1xP. I. 178985 (x 2785). )

a. GoldtopxP. I. 178985 F,. Diakinesis
with 8IL.

b. The same F, hybrid as a. Metaphase
1 with 8IL.

¢. Bdn 62-1x P. I 178985 F,. Metaphase
1 with 8IL.

d. The same F, hybrid as c. Metaphase
1 with 711+21.
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Table 6. Chromosome configurations at diakinesis and metaphase—1 and their distribution
in later stages in the intraspecific F, hybrids of M. officinalis
freqgency of PMCs with
Cross stage ’ total
811 711421 normal abnormal

diakinesis 79 4 83

GoldtopxP. 1. 178985 metaphase—1 74 2 98
anaphase—1 72 2 74

anaphase—2 36 1 37

diakinesis 113 6 119

Bdn 62— 1xP. I 178985 metaphase—1 135 15 150
anaphase—1 81 1 82

anaphase—2 41 1 42
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M.hirsuta
M.officinalis
M.polonica
M.suaveolens

M.dentata
M.taurica
M.wolgica

M.altissima . unknown

R.T......reciprocal translocation

Fig. 4. Cytological relationships among
species in Fumelilotus.
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X. Cytolgical studies_of the intraspecific hybrids of
Melilotus officinalis.

Yoshio SANO and Fumiji Kita
(Plant Breeding Institute and Agricultural Experiment
Farm, Faculty of Agriculture, Hokkaido University, Sapporo,
Japan)

Summary

The crosses between Melilotus alba and M. officinalis have not been successful without us-
ing embryo culture. The F, hybrids, M. officinalis x M. alba, grown by using embryo culture
were examined cytologically, and it was reported that the course of meiosis of the F, plants
was regular (SHASTRY et a/ 1960). Recently, a strain of M. officinalis, P. 1. 178985, crossed eas-
ily with M. alba in natural conditions (LANG and GoRrz 1960), was introduced to our laborato-
ry. We made the F, hybrid, M. officinalis P. 1. 178985 x M. alba, and examined the chromo-
some behaviors of meiosis in the F, interspecific hybrid plants. Qur observations were dif-
ferent from that of the work done by SHASTRY ef a4/, namely, the F, hybrid was heterozygous
for a reciprocal translocation.

In order to resolve the controversial results reported and establish the cytological rela-
tionships between M. alba and M. officinalis, the intraspecific F, hybrids between P. I. 178985
and several other strains of M. officinalis were studied in cytological view points.

The results obtained are summarised as follows:

1. The F, intraspecific hybrids between P. I. 178985 and Goldtop, Bdn62-1, Madrid, Bdn
62-13, Erecter, P197-1, P198-1 and P200-2, were obtained easily and the F, plants were
grown vigorously. The pollen fertility was higher than 909, and the courses of meiosis
were regular in all cross combinations of I, hybrids.

2. As far as examined, it was clear that there was no chromosomal changes among these
strains of M. officinalis. Consegently, it is reasonably concluded that a reciprocal trans-
location exists between M. alba and M. officinalis.



