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X1 #  fERHEAE Melilotus segetalis X M. infesta FiDiAIE5 00073
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Sweetclover BEICR TIRE7 <) Y EEDO SR
FEE RS, Melilotus J& Eumelilotus B2 & L
Bo& g et M. alba X RIHEOE £
T Y ERAEERAL v M. dentata &
DFEEHEIC L OB L CLUR, HERTHEED
e L 2o ZEMMEAENBERICOWT, Br B
o5 B 2 K DR RS FERE & 11T & 72>,

EH L MR RS & Melilotus JBNHFER
HENBEFREBELMICT 2 BT, L OTHE
B 2Ty, BRSO DR T2 1L b DR
BE{RS6TAN L) T % 7= A3 Micromelilo-
tus WEICBT b M. segetalis ¥ M. infesta & O
THEF D123 50, 21U D CHIBSAIR
FHEMZ D TEDOR/REIGEDORET 2,

MRRU A E

Micromelilotus WjEIZJE+ 5 M. segetalis Bdn
863 & M. infesta M 70 %3 L 72, 197945 H
o8 HICATESH A ATARNTERL, M
segetalis Bdn 863 X M. infesta M 70 N3ZER % 976
HIC O TTV 2RO T #1872, 2 b0k
TR IEFE A HE LSS > TBEEICKRIT Tnizds
RELIOA»LREI RicHrt TERENTERK
L7ze 2K E LIEEICET LEMICEBEOE
YEpeEs, 2 ARICHEIEL, fEmftd 10.
1% %R LUMERMMEF, THD EHELR, IS
2 B FE S HERE F s D IR RERRBE o SR
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SEUTAT B aRTE R B L o, RECHE,
BE, #efab L REDHEZRIRO@E) TH 5,

s, AL - ERoOBMEEE F kb, M.
infesta M 70X M. segetalis 2159 F 5°
1503 &cECAE L T 1 4K, B L U M. infesta 62—
9 X M. segetalis Bdn 863 7 F 7% 90 MK % Ki3E
L 1 EURIE & n7z, M. sulcata, segetalis 2159 13 7
F T HEAINIETH D, M. segelalis &
B U ymiiEE /b M sulcata Y 13R7% 52
EPFERIN T D, F BRI GBI
BIRICHRE L 28 TH B, b 2fAKD F,
BRESIC AR L2 FMEREFR L TR
BEMIZTFHL T14.0% 2R L 72, Lo LHRES:
BB O ERH R D - 20 THREED S
Brok L7z,

sulcata,

& xR

THBIC W72 M. segetalis Bdn 863 8 & Uf
M. infesta M 70 13 TEB R L& <, TG RO
RS EHI NT B EATEN D IE R THIfgZEaIC
FELIZHETHL, B, WL LEREEKZN2
R THET 5,

TEfEMerE M. segetalis Bdn 863 X M. infesta M
70 FuigEofh s "L, F.osRERT
A ER/L N - 12,

F DI04 BB ) i o7 30 T B Gefa kAT
& % Mt L 72 4%, Metaphase-1 o # 2% 4% 4 2°
Table 1 BL U FiglicRE3NTw3, T$4b
L, 1IV+ 6 U2 EBEMIEND 71.4%% &
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Table 1. Chromosome pairing at metaphase-1.

Cross Frequencies of cells with

combination IV+60 IN+50421 IO+60+11 7O+21 60141 81 Total
M. segelalis Bdn863 Obs. 162 1 13 5 6 227
M. infesta MT0 (%) (TL4) 4.8 (132) 6.7) 23) 2.6) (100.0)

D

Fig. 1. Chromosome configuration at metaphase-1 of the interspecific F, hybrid, M. segefalis Bdn 863

X M. infesta M70.

A 1y+6,. A ring of 4 chromosomes.
B: 1y+6y. N type of 4 chromosomes.
C: Liv+6i. V type of 4 chromosomes.
D:1y+6.. I type of 4 chromosomes.
E:lnw+6,+1,

F N 7||+2“.

5, ZHOIVBNHEEERL LT, BicL)Zo
Wilig 5 1~ 2 XDOGRGEESBE T2 02, &
I % TR T N E R BB BT 2 &
iz &1, Table 1iZ/RE3NBHEE CTHNBERIH

HWERL 72, 72IViIZ0% (Fig. 1,), N & (Fig.
1s), VB (Fig.1¢), 8L IH (Fig.1p) @
I & < alternate separation & (f adjacent
separation iR T2 EA N AT A BRI



E% - f - 38 Melilotus BOMEMMEREIC BT 2 TS0 R 25
Table 2. Chromosome behavior at anaphase-1.
Cross Frequencies of cells with Total
combination Normal 9-7 IB+1F 1B+2F 1B 1F 1F+1Ld 2F+1Ld Lds
M. segetalis Bdn863 Obs. 112 18 7 3 4 5 3 17 169
X
M. infesta M70 (%) (66.3) (10.7) 4.1 (1.7) 2.4) (3.0 1.7) (10.1) (100.0)

B: Dicentric chromatid bridge F: Acentric fragment Ld: Lagging chromosome

Fig. 2. Chromosome behavior at anaphase-1 and anaphase-2 of the interspecific F, hybrid, M. segetalis

mHoOx >

Bdn 863 x M. infesta MT70.

: Anaphase-1. Normal 8-8 separation.

: Anaphase-1. A dicentric chromatid bridge and an acentric fragment.
: Anaphase-1. Lagging chromosomes.

: Anaphase-1. A lagging chromosome and chromatid separation

: Anaphase-2. A chromatid bridge.
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Anaphase-1 @ Bl 2 & R s Table 2 & & U
Fig. 2ppcn iCRENT W3, T bbb, 1694
Hiz > CBIZ L 2245 R 66.3% 0 Ml Tla 4 fh
HATENIIEE TH - 125, FOMMOHMILIZ T
fFrxDBESHBLT, Z0ERLDLLDITHRES
REG & SRR O HMILC, HBI3ARERICET
HGIN 1BETEIMRE2EbLLWEAB LU
~ 2O ) BE LI D -2, FEILE

OLNLVH 1 ~ 2MEDOM A HET 288408
BAINTz, ZOMY ~ 7T ORGESHE, B LR
RRD MBI BEHRD S 172,

Anaphase-2 o # 22 # # »° Table 3 1 L ¥
Fig 2 icRENT 3, Thbb, 77 Mlad 67,
SHUIEH Th B & 2 5115 Hifid Yeta sm1K45,
HEENFIRWT B, B EARDOBEE L IO
RENRE VBRI N,

Table 3. Chromosome behavior at anaphase-2.

Cross Frequencies of cells with
.. Total
combination Normal 1B Fs+ /orLds
M. segetalis Bdn863 Obs. 52 5 20 77
X
M. infesta M70 (%) (67.5) (6.5) (26.0) (100.0)

B: Dicentric chromatid bridge
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Melilotus J& |3 Eumelilotus > Micromelilotus
D2 MBI E N, BTEIC 9 HEREIC 1L L
FEL, AREBICHR L 72 2 13 Micromelilotus 88
BlogEns,

Micromelilotus BB & N 2B O MILF
WERIC DWW TIE4H F TETO#RE»H B, M.
segetalis™ 15 & (X F DA HEY
Fo3EERE AL, M. segetalis X M.
macrocarpa” F i 13[F U A S & S fATICBI L
THNEN~ToBEAERTH S, F72 M. sulactax
M. macrocarpa® |34 2L, M. sulcatax M.
nfesta® F LB Gic B L 2 F T o 41K
THAEERBIIHFEL LW I EriEsntn s,
B 52 M. messanensis X M. macrocarpa® F . |2
WT 1~ 2 HORGSKIE B L S ERR T %
Bls, Z NG LWt O HBLY LB B I RENEAS
MICHEU DT IR R SICERLBRF2ET A 2
EERREL T3,

AEBICHF L 72 M. segetalis Bdn 863 X M.
nfesta M 70 F, O #5539 Metaphase-1 12
T1EDIVIfiAEA & Hic MBS 5, Melilotus )&
DFXTCOHFETZ2 n=16 T2 BETHEL T
5T kh b, ZOIVIEIIZEA S ME R Hsk

messanensis X M.

F: Acentric fragment

Ld: Lagging chromosome
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Melilotus J& & Micvomelilotus BIFIC B+ 2
M. segetalis ¥ M. infesta ) 2 F&EE D RNSHRE
FREBELICTHEHMT, MEECIYD M
Jesta 62- 9 X M. segetalis 863 F, % 1 {B{K, &%
LR & ) M. infesta M 70X M. sulcata, sege-
talis 2159 F . % 1 8K, M. segetalis Bdn 863X M.
infesta. M70 F, # 2 BEKERL, cNnsan9 b
M. segetalis Bdn 863 X M. infesta M 70 &> 2 4K
2R U R B o) IR oy B AT B e dRAT
AR L2 B NBERITKOTELSTH D,
1. MRHMEF, ORI 10.1% 2R LS K
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Cytological Study of the Interspecific F, Hybrid, Melilotus segetalis x M. infesta

Fumijr KiTA - MASAHIKO MAEKAWA
(Experiment Farms, Faculty of Agriculture, Hokkaido University, Sapporo, Japan)
Kazuo ISE
(Central Agricultural Experiment Station, Ministry of Agriculture, Forestry, and Fishery, Konosu 365,

Japan)

Summary

The cytological relationships of two species, Melilotus segetalis and M. infesta were evaluated by
studying the chromosome behaviors at meiosis of pollen mother cells of the parents and their interspeci-
fic F, hybrid. Two interspecific F, plants were obtained in the cross combination, M. segefalis Bdn 863
X M. infesta M70, and used for cytological analysis. The results obtained are as follows :

1. The parental species (2n=16), M. segetalis Bdn 863 and M. infesta M70, were high in pollen fertility
and the chromosome behaviors at meiosis were completely normal. Pollen fertility of the F, hybrid
were low, about 10.1%.

2. At metaphase-1, 1,v+6y cgnfigurations were observed in the frequency of 71.4%. The presence of
a ring or chain of 4 chromosomes revealed that the interspecific ¥, hybrid was heterozygous for a
reciprocal translocation.

3. At anaphase-1 and anaphase-2, the abnormal chromosome behaviors such as a dicentric chromatid
bridge, acentric fragments, lagging chromosomes, micronuclei, and unequal disjunctions were observed.
The further studies are needed to determine whether a dicentric chromatid bridge and acentric frag-
ments observed at these meiotic stages are derived from paracentric inversion or not.



