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1. #

Melilotus &3 7ci>b Sweetclover DREMZEHIC X
HERBOIEEILE LT, FHHDIERHELO Mz
BIRA L 5 BT, —HEOTHEREZRTHC
HBo

Ewnelilotus BB ORI GHEI N, “hboihic
B HREMHERE Fy 0% LSRRI IERERZ R L,
CHhLEMOBE MO BELERD 12 E 2 bR T
W5 (SMITH 1954),

T, ohbyv 0o OB R k-4
BRSO AT B & L 23 S (BRINGHU-
RST 1951, JARANOWSKI 1961, % 1962), FKume-
lilotus WROFFHIEE L, SRS sIHEELREL Lo
Hb

koY, Eumelilotus B E TR 58  ORMx
BV RS e A AT e, W KO O A B TR

i

PR F 2 BPITEBE CHERT 5 2 Lk, K
WIS\ T, L0 5 H 46 RO L vEbR
TR FLic oW TR BIER Ty, ThbfE
D MR BAGRIC B LT oSk H SR B b v
DT ZIPHEDHET 5,

7o RAEGIHEA LcH L DR. H. J. GORz? kX
O DR. G. A. STEVENSON® I Wt bhi-L 0T,
CIRELTHEERDBBELRT S, FERETLM
MOV B UHE & BB T IR & Wb - oAb R
ThEE - EEEAEMIEL A b O SR - FERR
TR LD DESRBOBEET L L L b, HRET
BTN AP FBCHE - TR - RIS -
NHEHED 3 i L DAEAE T DRETH 5,

1. EBRHHEIUTG®

Eumelilotus MBI O GEN DD, AEBIL
FD5H 456 (M. alba, M. taurica, M. wolgica ¥ &

1) db¥gl K R R

2) Crops Research Division, ARS, USDA, Lincoln Nebr.
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Table 1. Number of seeds and seedlings obtained from crosses between
pairs of species in the subgenus Eumelilotus
erone no. of no. of no. of seedling.s
flowers seeds selfs hybrids

M. taurica 70 XM. alba Cumino 27 10 6
M. taurica 70 X M. alba Denta 34 1
M. taurica P. L. 314094X M. alba Cumino 8 T3
M. taurica 70 X M. wolgica 58-254 83 27 21 6
M. dentata 58-190 X M. taurica 70 17 2
M. dentata 58-190 X M. taurica P. 1. 314094 20 2

U M. dentata) 6 Zeffia R Lic, Zh b DRHED 5 %,
M. alba Cumino ¥ X% M. alba Denta 1L iz (M.
albax M. dentata)X M. alba OFE LAz & v M.
dentata 1. %) ‘low coumarin gene’ %A L7-EHHRM
HThHBMOBHLNTHh L TERFETH 5,

D OFRHFE AL 19718 O 1972 EOTHEL T
CRENTRE AT - oo RV CER JURK, %/
TEH, BHAICETH, AR UCEEES JoEs
NCERME Fr o 6H3a R+ s Table L2k LT
H %5,

B6 h ToRERHE Fy o Thob R i b o
BEOERRRZYEL, EEMETHLZ L1BETY
EHFI, WThoOBRME F ERER0 BTk
BT CREE S h, BB RE UBMEER I &
L7,

FROHER LOPRSHOBEO T BT (1973)
[k

. ERER

1. BoBOWEPLRE

ZHOBOTEMTEZ T Table 2 WAI iz & L
THLEDTE» - 7o, % TR BEEh s
5 M-1 cid#iBine 811 W L (Fig. 1), o
s T REIBES T, chboz kX
D, AREBRCHEER L ABHOMEI TR fifasnc i
ELTWBEEEZBND,

UL Licd b, M alba Cumino 3s LU M. alba
Denta 1% & bz M. dentata ). b ‘low coumarin gene’
HEASHNICERBETH D, Fohb 2%HE M
taurica b DEFHE I\ T, T OMEEMERE FL iRt
BAIEBINCET 528, M. alba DO ZH L M. taurica
EDOFMTIIBT Mg Szl (SMITH 1954,

Table 2. Pollen fertility of the parental
species and strains

species and strain pollen fertility

(%)

M. alba Cumino 99.3
Denta 977

M. taurica 70 984
P. 1. 314094 98.1

M. wolgica 58-254 99.2
M. dentata 58-190 98.7

KITA 1965) \WTFh b HFH I BE O EFER
ZDIDREIE LI,

EEHI1TT S M. alba Cumino 5} 8 M. alba
Denta ® 2 Ff#fK & M. alba OO FRIE &AM CLefalk
BEr o0 89 alET5 10, Zhb 2RHELE
1%L D M. alba DRHFH A, M. suaveolens, M.
officinalis, M. polonica o 3%& & O T EER * 1T
7ot BELKIIBICIES Y, Z OZRHEROEE L
b Rt fiitic B L RFEIERIIFE L s LTS
oo L LIS BREERCIE, M. alba O RIREHRE R (F
L2 Rt ATEIA RN T 2 UNEBRS 5 EEX 5,

2. EMgEOHEBEPNEE

BRS¢ o BHIME FL 0 TERRE LY L T
Table 3 i L1, M. tauricaXx M. wolgica Fy L.
745% & o ECEREA IR LIS, oM 5
TG 3 L TER AR 7R L,

WP G ARORLOMRTHOBEE LT I To s, M
tauricaX M. alba © 3ERD Frikuv- b & 280
DEFE R UIC, Tihb, diakinesis TIX 11IV+6IL
(Fig. 2b, ¢) OEEEMAEFEEC BB Litne LIIT4+611
+11, 811 X O 711421 B LT, FoldTEM
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Fig. 1.

a. M. alba Cumino b.
d. M. taurica P. 1. 314094 e.

e o f

Metaphase-1 in meiosis of the parental species. x2200.

M. alba Denta. c.
M. wolgica 58-254 f.

M. taurica 70.
M. dentata 58-190.

Table 3. Pollen fertility of the interspecific ¥y hybrids
crass pollen fertility
(%)
M. taurica 70 x M. alba Cumino —*
M. taurica 70 X M. alba Denta 25.2
M. taurica P. 1. 314094 X M. alba Cumino 21.7
M. taurica 70 X M. wolgica 58-254 74.5
M. dentata 58-190 X M. taurica 70 42.2
M. dentata 58-190 X M. taurica P. 1. 314094 24.7

* No check.

ETH B L5143, 611441 oM § g x
o M-1 T4 LII+611+11 (Fig. 3a), 1IV+6II
(Fig. 24, e, §) DEAGMABHE IR L, hic 71+
21, 811 &6z LIVA45II+21, 1III4+511431, 6114

41 DEETINIME S, ¥/ An-l B3I An-2 ¢

BRSO BT A AR CHE L. (Fig 3b, ¢

A FRHOMBMHE 4 —FE LT Table 4 i),
diakinesis s X OF M~1 @ QB E47H1 2 & RAN
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Fig. 2.
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Different stages in meiosis of the F; hybrids,

M. tauricax M. alba.

a. M. taurica P. 1. 314094 X M. alba Cumino Fy.

configuration. X 3750.

h. M. taurica 70X M. alba Cumino Fi.
chromosomes. X 1650.

c. M. taurica 10X M. alba Denta Fy.
chromosomes. X 2200.

d. The same F, as b.

alternate separation. X 2200.

Pachytene with a cross-shaped
Diakinesis with 611 plus a ring of 4

Diakinesis with 611 plus a chain of 4

Metaphase-1 with a chain of 4 chromosomes which show

e. The same F; as b. Metaphase-1 with a chain of 4 chromosomes which show

adjacent separation. X 2200,

f. The same Fy as b. Metaphase-1 with IIV+611.

Loo IV (i @A BN S, o IV it 4 25
ko 1AM % < OSBRI T 5 1o M-1 Tl
TII+6II4+1T SSiEa oM EMT 5 b D L H 2
bha, Z0OIV (ﬁﬁ%@%‘@i‘lﬁi, MO 2 @@7
TH OIS ELD M-1 CHARE 811 AWt 5 -
b, IO REEMERE fmrﬂﬁs!! LB LA T u'&f &
RLishlcbREL B LD EH2ZBRD, £1z2, pachy-
tene O il ZH I\ T b TS

W % 74 ‘cross shape’

X 2200.
AHZE L (Fig 2a), Db LRTEREB O
bt 5,

—7j, M. tauricaxXx M. wolgica Fy B A5
ZoOEECIL, diakinesis 3 X O M~1 12\ CHRLEY
i 8IL g & (Fig. 4a, b, ), (I {KHHE D
711421 O)MA””/JJ*(Lhiﬁﬁh An-1 5 X T
An-22 0 T b BEEE I B i{rjl,r\éhﬁi)\o o (Fig.
4d ¥k x ot Table 5)0

e -
F 7,
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Fig. 3. Different stages in meiosis of

d.

the Fy hybrids, M. tauricax
M. alba. X 2200.
M. taurica 70X M. alba Cumino Fy.
Metaphase-1 showing 1ITI+611+411
configuration.
M. taurica P. 1. 314094 x M. alba
Cumino F;. Anaphase-1 showing 7-
9 separation.
The same F; as a.  Anaphase-1 show-
ing a lagging chromosome.
The same Fy as a. Anaphase-2 show-
ing lagging chromosomes.

Table 4. Chromosome configurations at diakinesis and metaphase-1
and their distribution in later stages in the F; hybrids, M.
tauricaX M. alba
B frequency of PMCs with
Cross stage 1IV+ 11+ 11104 1HI4 711+ 611+ total
Il 511421 6II411 511437 S "oy 4y nor. abnor
. Diakinesis 89 10 4 20 10 2 135
M. taurica
70 Metaphase-1 50 7 110 2 14 26 5 214
X
M. alba Anaphase-1 73 77 150
Cumino A paphase-2 87 63 150
M. taurica Diakinesis 64 4 16 4 88
70 Metaphase-1 15 2 19 3 3 42
X
M. alba  Anaphase-l 51 11 62
Denta Anaphase-2 29 10 39
. Diakinesis 38 4 48
M. taurica
P. 1. 314094 Metaphase-1 26 1 40 1 9 3 87
M. ilba Anaphase-1 58 18 76
Cumino  Angphase-2 39 17 56
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Fig. 4. Different stages in meiosis of
the F; hybrid, M. tawuricax
M. wolgica 58-254. X 2200.

a. Diakinesis with 81I.

b. Metaphase-1 with 811.

¢. The same as b.

d. Anaphase-2 showing normal separa-

tion.

Table 5. Chromosome configurations at diakinesis and metaphase-1
and their distribution in later stages in the F; hybrids,
M. tauricax M, wolgica and M. dentata X M. taurica
frequency of PMCs with

cross stage 811 711+21 nor. abnor. total
M. taurica  Diakinesis 125 3 128
Z? Metaphase-1 83 22 105
M. wolgica  Anaphase-1 89 89
58-254 Anaphase-2 70 2 72
M. dentata Diakinesis 109 13 122
58-190 Metaphase-1 85 38 123
M. taurica  Anaphase-1 150 18 168
Anaphase-2 64 10 78
M. dentata Diakinesis 89 9 98
58-190 Metaphase-1 54 14 68
M. L‘(>z<u7‘ica Anaphase-1 51 1 52
P. 1. 314094 Anaphase-2 43 3 Zg




Melilotus T O RERMRC BT % BRI 7

C

X b, M. dentatax M. taurica O 2{{H52D F
TUE, (BRI T » 70 b 2 do b U
B s AU AT L CIER Thotoe T b
%, diakinesis ¥ 1 0% M-1 CiLE R © 811 23 HBLL
(Fig. 5a, b, ¢), An-1 % LT An-2 1.5\ T b IEHITS
Wt s b opg {EliEE S i (Fig 5d % 10t Table 5),

Thenl kv, M tauricax M. wolgica Fi 3
YO M. dentataX M. taurica 1 ORa{kF5780EE b
CHEREE CThBH LEL LR D,

v.

E 2

Eumelilotus W B I % FREAMEME Focid, Sk
fi2 OBREOTERERZVEBL, 20 Xk Bumeli-
lotus WBIC & & n AR < [ > bo K &
BERO 1 DEELDLRD,

SMITH (1954) %, Lumelilotus HJRD 8 oM TR
I oy, 20 E Ve - IR F e iliBl T 2
BEER T OREC LD hE 8% GROUP A (M.
alba, M. polonica, M. suaveolens), GROUP B (M.

Fig. 5. Different stages in meiosis of
the F; hybrids, M. dentatax
M. taurica. X 2200.

a. M. dentata 58-190X M. taurica 70 F.
Diakinesis showing 8 IT configuration.

b. The same F; as a. Metaphase-1
showing 811 configuration.

c. M. dentata 58-190X M. taurica P. 1.
314094 F;. Metaphase-1 showing 811
configuration.

d. The same F, as a. Anaphase-1 show-
ing normal separation.

d

altissima, M. dentata, M. taurica, M. wolgica) 33X
O GRoUP C (M. officinalis) \CorfE LI, T0%, M.
officinalis ¥ X O° M. hirsuta 13X iz GROUP A 124y
PINDONEHTH D LHmEE iz (WEBSTER
1955, E4 1962),

ZhX b4, SMITH (1943) ik GROUP A &% h 5
M. alba » GROUP B & ¥h 5 M. dentata OFERE
MEF IFELCERERRZYE LRIFER F 47 ST
TEM, R L Do P el cERs
BT I LIz, & B BRINGHURST (1951) i,
T OFEMERE A& LT (M. albaX M. dentata)x M.
alba DOPWHIEHRC IV % pachytene DELL L D ‘cross
shape’ OB 5 = L #38%, M. alba & M. dentata
ORI IR R Bk T 5 {EAREEDFET S
kR LIS,

AR LU M. alba Cumino ¥ L0 M. alba
Denta {3 & b5, HiLicX 3w on (M. albax M.
dentata)xX M. alba ®#%{% L b B L7z low coumarin
gene’ % M. alba =B A LICHERMETH D, o M.



8 o dEEERFRERBNICE K% H1E

alba DFMETEFHEELRC LT 5, Tiobb, M
alba » M. taurica OFERME F 33 LWIERERZ
X D EFERT O T E, REBRLOUILAT
=& ¢ M. alba Cumino ¥ LU M. alba Denta 2 %
e M. taurica & OFHETI\NT,  F OMRIHEAE Fy
IoFnh asie h OREOIERRKZ 7T BRTEEIN
FCEFRET S, 2D T, M alba Cumino kX
X M. alba Denta 2 %2#in M. dentata Y ©3&EFO
BASKKE ZERFERLTWAEELDBND, FRER
BRI X B, L 0EERIES A, M. alba Cumino
L 0" M. alba Denta L& bz M. alba DO ZRH
tE—OREEEEY L OEELDRD, TOTLER
HEE T vV BSNTc M tauricax M. alba Fy O k&%
FExA¥DHE M taurica b M. alba OfERCIL 2>
O IERFRIGAA R L 2 H AR fsk 3 5 Yt i s s
PHRETHEE LR D, X BT, M tauricaxM.
wolgica Fiy } X U8 M. dentataxX M. taurica F1 Of5
BI b, M taurica, M. wolgica, 33X 1% M. dentata
O 3FEOMICITHRFERII V- EEZBNh D, HME
D ERBETHE, M alba » M. dentata DB\
R R T AR SO FET A S &
FHETE X LB DY, T2 L1 BRINGHURST (1951) D3
HFe—ET 5,

Ui Liehis, M. taurica, M. wolgica ¥ X U° M.
dentata © 3% M. alba OEWHEAT H LR B
ROGAMRAEENF—BEFED 2 & 5 B LT
BERINER D, TTedob, TEMTREDOHKE L v M. taurica
& M. wolgica TS M. alba ¥ ORIOYOMAHE
EEIFE—RETH DL EEX bR B P, M dentatax
M. taurica F1 OIEHEERIBD Tl -7 & XD,
M. dentata - M. taurica ZHELHETH M. alba o
MoOREARBREES NS RICT ANERECY % 3
DT b F—mE TR CTTIERO 5 5 & L ARE S
o, LsLichib, I o KR o BRIGEET R
CEBZELHRELBRLZE LY, M dentata ®
ROFBEB L TRSRIOIBHT o REND S &
FEx D, WTHIZLTh, M taurica, M. wolgica %
SO M. dentata © 3L M. alba + DRI 220
JEMRREMAIINC ST 5 1 SO HEREE - 13T 5 10
HREEENFAET R EE LR,

V. 5 T

Melilotus [& (Sweetclover) © Eumelilotus W J& T
SEND AW (M. alba, M. taurica, M. wolgica ¥ X

O M. dentata) 6 ZAFRCAZHER T, 18D RIc M
M FL B LE & LIRS e TR eis I A R i &4
Lic, fERAUEHRTRLROIE LS TH S,

1. M. dentata } b ‘low coumarin gene’ @i A
ANt M alba Cumino ¥ & ¢ M. alba Denta
2FMLE b M. taurica LB TAHILE, b
DOREMMAE Ty it le b OBE OISR ZAET 5 H
WG BRTEERE TIRE LT,

2. M. tauricax M. alba Ty o W B 5
diakinesis 35 L O M-1 128 T, 120 IV {figetafkns
ML, ZolbXb, ThboMHMRE F LA
BRI~ oA THD I 2 Mbr Lot

3. M. tauricaX M. wolgica ¥ 33 XU M. dentata
X M. taurica Fy OGN B0 5 R EATEITGT
RABHIEE THotce LT, M. tawrica, M.
wolgica 3 YO8 M. dentata © 3 FEDRMIC L Qe
ERIIIEEZDND,

4. Bz & X, M taurica, M. wolgica ¥ X
O M. dentata © 3ffit M. alba ORI TR
kT AR OAREENTFET 5 L E2Dh b,

& E X m
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Summary

Three interspecific Fy hydrids, Melilotus taurica
X M. alba, M. tauricax M. wolgica, and M. dentata
X M. taurica were studied in order to make clear
the picture of the cytological relationships among

the species belonging to the genus Melilotus. The
results obtained are summarised as follows:

1. Generally, the F, hybrids between M. alba
and M. taurica cannot grow to flowering stage due
to chlorophyll deficiency. However, using two low
coumarin varieties of M. alba, Cumino and Denta
which are derivatives of the crosses of (M. albax
M. dentata)Xx M. alba, the F; hybrids from the
crosses of M. tauricaX M. alba in this experiment
showed moderate chlorophyll deficient in the seedi-
ing stage and were able to grow to maturity.

2. In the interspecific hybrids, M. tauricax
M. alba, a ring or chain of 4 chromosomes was
observed at diakinesis and metaphase-1, which
indicated that these F; hybrids were heterozygous
for a reciprocal translocation.

3. In the two interspecific F; hybrids, M. taurica
XM. wolgica and M. dentataxX M. taurica, chro-
mosome behaviors in the course of meiosis were
regular. These observations indicate that there is
no structural difference of chromosomes among
three species, M. taurica, M. wolgica, and M.
dentata.

4. Henceforce, it is considered cytologically that
M. alba differs from the three species, M. taurica,
M. wolgica, and M. dentata by one reciprocal
translocation.



