SYKOPSIS

The objective of the work reported in this thesis was
4o study (i) the mode of inheritance of available characters of

block gram (Phaseolus munge L.), (ii) the mutogenic effect of the

two radiations viz, X~rays and ncutrons, and (iii) the cytogeneti-

cal bekaviocur of the induced mutants,

From the genetical studies, six pairs of genes were found
to be responsible for the expression of qualitative characters,
viz, growth habit, fruit surface, fruit coleur, seed surfacec and
sced colour., Linkage has been found between the genes regponsible
for {(a) fruit colour and mosaic pattern on the seed, and (b) between
seed colour and seed surface, Compored to the small number of
characters studied, the presence of two linkage groups is conspi-
cuous, It was seen from the wide collection of different varieties
of black gram that the number of contrasting characters in them
was quite smell, This is so because, the seleection in this crop is
asually done for seed characters and other varianits have not been

well preserved,

in order to increase the variability in thig crop an
attompt was made to produce mutations by ionizing radiations. A
short duration. day -ieutral variety 7.9 was chosen and dry sceds
were irradiated with X-rays and with neutroms ot various doses,
With X-rays, a dose of 60,000 r was found to be sub-lethal which

gave maximum number of mutations., The telerance of black gram

(i)



ii

seed to X~-radiation appearcd to be much higher as compared to
other seed legumes such as peas, beans and soybeans, With neutrons

a dosc of 431012

np/cm2 was found te be sublethal, and complete
lethality was obtained at 8x1012np/cm2. In the Rl generation,
morphological abnormalities, reduction in pellen fertility and
reduection in fruit production, were found to be the pronounced
effect of radiation., No conspicuous difference was observed

between the two radiations in Rl generation, but in gencral the

neutrons showed nore unifernm and drastic effect than that of X-rays.

The very low rate of spontaneous mutation was accelerated
considerably by X-rays and neutrons. The different mutants rccover—
ed in R, generation have been classified into three groups (a)

Chiorophyll mutants, (b) Sterile mutants, and (c¢) Vital mutants.

The chlorophyll deficient group included albino, xantha,

chlorina, viregcent, variepgated, chloroxanthe, chlorodiv and wviridis

types, Of these the first three types were recovered both after

X-ray and neutron. irradiation, Yiregscent and veriegsated types

were obtained only after X-ray treatument and, chloroxantha,

chlorodiv and viridis were reccovercd after neutron irradiation.

Albines were found to be most frequent and xantha the least, The

frequency of chlorophyll mutation was higher with ncutrons than

with X-rays.

Among the sterile mutants obtained sfter X-irradiation,

three nutants, viz, unifoliate, ray-leaflet and gmall-leaf were

conspicuous due to drastic morpholegieal changes mostly in their



iii

leaves, and absence of any reproductive organs, Other nutants
of this group that did not show any morphological changes but
were functionally sterile included a female-sterile mutant,

three agynaptie mutants and 2 bud nmutant, The female-sgterile

mutant showed degéneration in the megagametogenesis; the asynaptic
)
muatants showed absence of pairing at meiosis; and the bud mutant

was characterised by the absence of any open flewer,

Aﬁight sterile aberront types were obtained after neutron
irradiation, Une of them was associated with long narrow leaves
end in another two types the flower parts were deformed, the |
common characteristic being the rolling of the standard petal.

Pive others did not show any morphological abnormalities,

Those mutents that were capable of producing fruits and
sceds even after cnduring drastic morphological changes were
grouped as *vitals', Some of these were distinctly associated
with morpholagié#l abnormalities and othess sppeared to be the
result of only physiological changes. Five X-ray induced muténts,

viz, tull, keel, malformed flower, narrow-leaf, and bagal-bronch,

were distinetly associated with morpholegical abnornmalities and
in most of them the flower characters showed minor to drastic
changes, Fruit production was quite low in these mutants except
in t2ll and keel mutanits which produced equal ﬁumber of fruits as
normal, Twe mutonts shoved chenge in growth habit, one of which
was &istincﬁly tall, end .other spreading with large number of

branches, The nutants conditioned by physiological changes



included garly-flovering, mony-fruited, and delayed-flovering

nutont, In the R2 generation after neutron irradiation, a good
nunber of vital aberrant types were usbigined whieh showed a2 syndrone

effcct nostly with distinet changes in the lecaf size and shape,

The appearance of more than one autation fron the sane

Xl plant vos noticed in two cases, In one case a chlorina end o

malforned flover mutant eppeared in the same X, family vhich in
- . o
the later genersation occurred separately, The second set invelved

three X2 mutants from the same Xl plant of which the wnifoliate ond

agynaptie mutant appeared jointly and the third mutant, 2 geni-
sterile one, occurred independently in X5 generatien, Appearance
of more than onc aberrant type from the same Rl plent aiter neutron

irradiction was noted in three coses,

The mutatien spectra of X-rays and thermal neutrons showed
differences, The number of chlorophyll deficient types recovered
after neutron irradiation was more than that of X-~rays, Among the
mutents showing morphological abnormelitics X-irradiction affected

)

mnainly the flewer and neutron affectéd the leaf characters,

The appearance éf the chlorophyll deficient mutants vas
nostly due to the effect of a single rccessive gene exceplt in case
of a chlerina mutent, The low frequency of chlorina uutent in the
segregoting generation may be due to pinute chremosonal deletion.
411 the steriic ¥~ray mutants which did not show morphelegical

abnormalities were found to be conditioned by o single recessive



gene, UOther steorile mutants with drostie morphological changes
segregoted in considerehly lov frequency sugnesting that their
occurrence might he due to chromosomal cherration, The vital

nutents were mostly conditioned by o single recescive gence,

A marked stubility in the mutent characters was noticed.
in o few mutonts the fertility was regeined in the subseqguent
generation., Soume éf the aberrant types like branchless, dwarfs,
and others, however, feiled to express thouselves in later
geuer;tien. The pleiotropic eficet of the wutsnt gene wes noted

in gome coses,

I+ is seen {rou the above studies thot both Xeray and
pentreon irradiation gave rise Lo a nunber of mutations and helped
congidernbly in increasing’the variability., These varisnts have
heen found o be useful for the betier understanding of eytogenctics
of blueh gram, . The appeurcnce of economic mutants viz. many-fruited,

811 snd ecarly-noturins types also proved the value of the irradio-
&

tion esxperiment in producing wutants which have desirable agrieul-

tural qualities,



