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fHE utility of aneuploid analysis in applied

plant breeding and fundamental genetic
work 1s well recognised. The contribution of
Sears! in establishing the breadwheat mono-
somics is an outstanding example of the value
of aneuploids, not only for the precise elucida-
tion of the genetic architecture of the wheat
plant but alse for evolving superior  plant
types, through the systematic incorporation of
desired chromosomes. Thus, the Chinese
Spring wheat monosomics are now used the
world over by wheat breeders for the location
and transfer of rust-resistance genes in their
otherwise superior varieties. In a diploid such
as jute (Corchorus olitorius and C.. capsularis :
2n — 14), since it cannot tolerate loss of whole
chromosomes, the addition lines providea by
trisomics would be of great wvalue, both for
fundamental genetic and applied breeding
work, This is of particular significance in a
crop like jute where further advance in breed-
ing is now seriously hampered by a lack of
adequate genetic data,

The first report of a trisomic jute plant was
by Nandi2 who recorded its spontaneous
occurrence in C. capsulagris. No further report
is available wuntil that of Swaminathan and
Iver? who isolated two trisomic individuals from
the ¥, generation of the cross C. olitorius X
C. cdpsularis, where the male parent used
wag grafted om C. olitorius. Subsequently, a
larger number of trisomics ‘were recorded in
the F, of the second such hybrid obtained by
them using grafted C. olitorius as fernale
parent and irradiated pollen of C. capsularis.
These trisomics as well as others obtained
from diploid X autotetraploid crosses and from
irradiated populations and their subsequent
progenies have been carefully maintained and
screened year after year, and subjected to
detailed cytological and genetic analyses. The
results of this study, obtained so far, are sum-
marised in this peaper,

Sources of QOccurrence.~—The trisomic popu-
lation built up in jute arose from the follow-
ing sources: (i) ¥, and subsequent progenles
of the interspecifie cross, C. oltorius X
C. capsularis made by Swaminathan et alt
and the bmckcrosses of these trisomics with
the two.parepts; snd of crosées between them-

selves, (iit) progenies of diploid X autotetra-
ploid and subsequently triploid X diploid
crosses in C. olitorius, and (iit) M, and sub-
sequent  generations of fast-neutron and
gamma-irradiated C, olitorius and C. capsularis
varileties.

The wvarieties of C. olitorius used in this
study were, C.GG,, JRO 632, JRO 620 and KT-1,
and of C. capsularis were, JRC 321, JRC 412
and JRC 212. The standard method adopted
1or SCreening trisomics was the location of the
suspected trisomic individuals at the time of
thinning the crop (3-4 weeks after sowing),
labelling them and subsequently confirming as
many as possible by cytological examination
of the microsporocytes at meiosis, and then
collecting single-plant seeds after bagging.
Since many of these plants had poor seed-set,
they were sown in pans and the seedlings
after identification were transplanted either to
pots or in the field. Since mortality was
generally higher under field conditions, parti-
cularly following heavy rains, a very large
population had to be transplanted te pots,
from the field.

DIAGNQSTIC FEATURES QF TRISOMICS

Seedling Characters.—At the time of thin-
ning, the jute plants are about 3-6 inches tall
with 3 to & leaves. The trisomic plants could
ceasily be spotted out by the characteristic
glossiness of the adaxial leaf surface and a
slight dorsiventral curvature of the lamina.
In mest cases, the leaves were oblong-ovate
but the extira shine of the upper surface was
the chief marker at this stage.

Adult Plant Characters.—As the plants grew
taller, the trisomics were initially slow-grow-
ing, unbranched, generally weaker than the
corresponding diploid sister-plants (Fig. 1).
The most interesting feature was in the dou-
bled nature of the filiform appendages at the
base of the leaf_-margin, which in the normal
diploids was single on either side. Instead of
on¢ marginal tooth on cach side being extend-
ed, the two last pairs of teeth became extend.
cd Lo varying lengths, thus furnishing a very
distinctive marker phenotype (Fig, 2). in
addition, there was segregation for intensity
of anthocyanin pigmentation in different tri-
somic linex,
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| FI16S. 1-0. big 1. A wsomic Fg (left) from the cross Corchorus olitorins X €. capsuloris, at the onset
of flowering, with the more vigorous diplcid segregant alongside. Fig. 2. Leaves from six different types of
trisomic hybrids (F-,-). compared w th those of the two parents, C. capsulars (¢) and C. ofitorius {¢) ; mote
the prominent double nature of the filiform appendages (arrow). Fig. 3. Fruits of the diploid (D) parents
with their corresponding trisomics (T). showing the characteristic stunting; the sub-globose capsules-are those
of caprularis. Fig. 4. Metaphase plate from meiosis I of microsporocytes, showinga distinct trivalent (arrow),
and six bivalents, taken froin the original slide of ¥; meiosis prepared in 1960, proving the trisomic nature of
the interspecific hybrid. Fig. & Leaves from four different trisomic plants (##) derived from the diploid X
autotetraploid crosses in C ofstcrius, compared with that of the tetraploid parent ( T) : note the large-double
appendages (enlarged below)
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Fiower and Fruit Characters.—The trisomics
were early to flower but produced fewer flowers
since those formed first usually dropped of
Stamens were fewer In number than in the
normal diploid C. olitorius, and pollen fertility
ranged between 50-70%. Melosis In micro-
sporocytes revealed the occurrence of eilther
7 bivalents and a univalent or 6 bivalents and

a trivalent, thus providing two groups of
trisomics. The most distinctive feature ot
trisomicgs in jute was the stunting of the

capsules in both C. olitorius and C. capsularis
(Fig. 3), In fact, the former group of triso-
mics was quite reminiscent of the short-
capsuled F, plant isolated by Swaminathan
et al.¥ from the olitorius X capsularis cross.
The close resemblance in fruit-shape, leaf
type, plant habit and even meiotic behaviour
prompts this author to believe that the F;
hybrids obtained oy us earlier were most pro-
bably trisomics by themselves. A re-examina-
tion. of the original slides of F; meiosis did
chow a few cells with 6 Dbivalents plus 1
trivalent clearly (Fig. 4).

Our earlier observation3 of the occurrence of
capsules in bunches in the first two trisomics
icolated by us, and the suggested possibility of
the extra chromosome being from the capsu-
laris genome, did not find support in the sub-
sequent generation of these trisomics. Hence,
bunching of capsules cannot be considered as
a stable marker, nor as any influence of cap-
sularis chromosome,

It is interesting to recall that these two tri-
somics obtained from the F, progeny of the
first hybrid between C. olitortus var. C.G. X
C. capsularis var, JRC-13 (grafted on the for-
mer) proved inviable in F;, and subsequent
generations, whereas the 15 trisomics isolated
from the F, of the second hybrid between
grafted C. olitorius var. JRO-620 X C. capsu-
laris var. JRC-412 (2,000 X-rayed polien)
have proved more viable and a very large
population of trisomics has now been built up
from this material at I.LA.R.I. The trisomics
from the latter source hawve been back-crossed
to the two parental species and a whole gamut
of recombinant trisomics have resulted from
this. An interesting observation is the recovery
of a greater percentage of trisomic individuals
in the progeny of the cross between a trisomic
and C. capsulgris than that with C. olitorius
although the seed-set was much higher in the
latter cross.

A new set of trisomics is now in the assem-
bly line following crosses between diploid vs.

autotetraploid and triploid wvs. diploid C. oli-

Towards Evolving a Trisomic Series in Jute

183

torius vars. JRO-620 and JRO-632. The leaf-
shape in these trisomics is a distinet departure
from the earlier set of hybrid trisomies, in
being more thick, ovoid, with larger dentations
and showing the characteristic larger double
appendages (Fig. 5). The third series of ftri-
somics obtalned in fast-neutron (2Kr) and
gamma-ray (20 to 50 Kr) treated progenies,
again constituted a class of their own. There
were vigorous types with profuse branching
habit and with typical stunted fruits, and at
the other extreme were the drastic mutants
with -poor seed-setting but with miniature
fruits. Two plants of C. capsularis with minia-
ture fruits have also been isolated from
gamma-irradiated M, and M, progenies. One
interesting mutant of (. olitorius var. KT-1
in the fast-neutron-treated material, which
proved to be a trisomic, showed hastate leaves
(nearly tri-palmate) which is a rare shape for
jute, but this mutant could not be recovered
in subsequent generations owing to heavy
seedling mortality.

Thus, in our present collection of over 1,000
lines of trisomic jute, now under Intensive
cytogenetic analysis we have been able to
recognise at least five distinct phenotypic
groups. These have been classified on the basis
of habit and vigour, leaf-shape, size and tex-
ture, and the nature of filiform appendages,
pigmentation (whether fully green, light red
or only stipules red), meiotic behaviour and
fruit characters. While the detailed analysis
of each type 1s being published elsewhere,
suffice it to say here that it js hoped that within
fhe next yvear or two, a whole set of primaryv
trisomics for the seven linkage groups of jute
(C. olitorius) would become available for use
in genetic analysis and for possible utilisation
in building up chromosome addition lines in
this important bast-fibre crop.

I am deeply indebted to Dr. M. S. Swami-
nathan, Director, I.A.R.I.,, for initiating me into
this problem and for providing guidance and
useful suggestions, and to Dr. H. K. Jain, Head
of the Division of Genetics, for his interest in
this work, To the many colleagues and stu-
dents who collahorated with me In this ven-
ture at different times, I owe sincere gratitude
and the details of their contributions would
appear elsewhere in due course,
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