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This 18 the first verified report of the exis-
tence of B chromosomes in the genus
Medicago. During a routine cytogenetic in-
vestigation of diploid M. sativa ssp. falcata
(L) Arcangeli accessions obtained from
the U.S. National Plant Germplasm Sys-
tem, we discovered two accessions, Pl
115365 and Pl 486207, each with three
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plants that were aneuploid (2n = 17). C-
banding analysis of root-tip cells showed
that the extra chromosomes were highly
heterochromatic B chromosomes. The
Giemsa banding pattern of the A-chro-
mosome complement in the aneuploid
cells was not altered from the banding pat-
terns of normal cells.

The occurrence of B chromosomes has
been reported in many plants and animals
(Jones and Rees 1982). They are different
from normal or A chromosomes and are
also termed supernumerary or accessory
chromosomes. B chromosomes typically
have the following characteristics: they
are usually smaller than A chromosomes
and are generally heterochromatic; they
normally do not influence the viability and
phenotype of the organism; they vary be-
tween different cells, tissues, individuals,
and populations; they do not pair with A
chromosomes; and they affect mitotic be-
havior by lagging and elimination, poly-
mitosis, or preferential distribution (Rie-
ger et al. 1991).

During a routine cytogenetic investiga-
tion of diploid M. sativa ssp. falcata (L.)
Arcangeli accessions from the U.S. Nation-
al Plant Germplasm System, we discov-
ered two accessions in which three plants
each were aneuploid with 2n = 17. Ma-
soud et al. (1991) showed that it was pos-

sible to detect heterochromatin of alfalfa
using the C-banding technique. The pur-
pose of this study was to determine the
nature of the extra chromosome using C-
banding.

Materials and Methods

Seeds of 13 accessions of diploid M. sativa
ssp. faicata (Table 1) were obtained from
the U.S. National Plant Germplasm System,
Pullman, Washington. One accession, UAG
1806, was obtained from the Karl Lesins
collection (E. Small, Agriculture and Agri-
Food Canada, Ottawa, Ontario, Canada).
Two accessions, PI 115365 and Pl 486207,
contained aneuploid plants (2n = I7).
Both accessions originated in Russia and
were originally obtained from the Vavilov
Institute, St. Petersburg, Russia.

Root tips were obtained 3 days after ger-
mination was initiated, pretreated in an
ice bath for 20 h, and fixed in Farmer's fix-
ative (3:1, v/v, 95% ethanol : glacial acetic
acid) for at least 30 min. The C-banding
procedure of Bauchan and Hossain (1997)
for alfalfa was followed. Thirty-five seed-
lings per accession were studied and a
minimum of 50 cells were observed from
each seedling. Photomicrographs were
taken using a Zeiss Axiophot Microscope
using Kodak Technical Pan 2415 film. The
photomicrograph was obtained through

Figure 1,
(arrow).

The narmally C-banded A chromosomes from Pl 486207 plus the highly heterochromatic B chiromaosome



Table 1. List of accessions observed and the
country where the accession was collected

Accession number Country of origin
Pl 1153657 Russia
Pl 262532 Israel

Pl 263154 Russia
Pl 307398 Sweden
Pl 405064 UsA

Pl 440527 Russia
Pl 464727 Turkey
Pl 464728 Turkey
Pl 467970 USA

Pl 486207 Russia
Pl 494662 Romania
Pl 577557 Bulgaria
UAG 1806 Canada

*The plant introductions (Pl) were obtained from the
LS. Plant Introduction Station in Pullman, Washington,

*UAG 1806 provided by E. Small from the Karl Lesins
Collection, Agriculture and Agri-Food Canada, Ottawa,
{ntario, Canada.

the use of a computerized image analysis
system as described by Bauchan and
Campbell (1994).

Results and Discussion

Three individual seedlings from two differ-
ent accessions contained a B chromo-
some. The interphase nucleus of a normal
C-banded cell contains small darkly
stained heterochromatin blocks located
on either side of the centromere. In the
aneuploid plant a single, condensed het-
erochromatic structure in addition to nor-
mal centromeric blocks of heterochroma-
tin was detected (Figure 1). The Giemsa
banding pattern of the A chromosome
complement in the aneuploid cells was
not altered from the banding patterns in
normal cells.

There have been two apparently erro-
neous reports of B chromosomes in the
genus Medicago. The first was in M. gran-
adensis Willd. in plate 1 in Heyn's (1963)
monograph. The second was in M. ciliaris
All,, M. intertexta Mill.,, M. littoralis Rohde,
and M. murex Willd. (Agarwal and Gupta
1983). From the photomicrographs given
in these two reports, it appears that the
structures reported as B chromosomes
were the detached satellites of satellited
chromosomes. Many Medicago species
have chromosomes that have large nucle-
olus organizer regions (NOR) which can
cause the satellited portion of the chro-
mosome to be located away from the main
body of the chromosome. The satellites of
the species M. rugosa Desr. and M. scutel-
lata (L.) Mill. were incorrectly identified as
whole chromosomes until Bauchan and EI-
gin (1984) determined that they were sat-
ellites and thus corrected the chromo-
some number for these species to 2n = 30.

In conclusion, this is the first report of
the existence of a B chromosome in the
genus Medicago. We are uncertain about
the origin of the B chromosomes as the A-
chromosome complement does not ap-
pear to have a reduction in DNA content
as observed by the normal C-banding pat-
tern of the A chromosomes. We isolated
two plants, one from each accession, from
a total of 500 seedlings possessing a B
chromosome. However, both of the plants
died before flowering, thus we hawe mot
been able to study meiosis in these plants.
We are unsure if the plants died due to
genetic load, environmental stresses, or
both.
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