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~ In!rndu:hun : The formation and emergence of panicles is o season
bmmti ﬂhmame: in some varieties of rice. However, there is some
evidence that it is also genetically controlled. Anihdan and Krishna-
ewamy (1934) have recorded the occurrence of earless or * Barren-Sterile’
type of- plants cccurring as a segregant in a culture of Muthusamba.
They found that one of their cultures was heterozygous and that in a
population, the number of plants without panicles was nearly one-fourth
of the total representing an approximate 3 :1 ratio. In confirmation,
they found that some of the apparently normal looking plants segregated
similarly in the next generation. - Therefore there is a probability of a
single mendalian factor being concerned, the beterozygous normal being
phenotypically indistinguishable from the homozygous normal plants.
This type of inheritance in rice has not been recorded elsewhere and is of
extreme interest. Therefore the segregating culture was kept alive at
the Paddy Breeding Station, Coimbatore and study continued., The pre-
sent paper deals with some new observation made in the course of study.

The eytology of this segregating form 'has been studied. From a
stiidy of mitotie divisions Sampath and Krishnaswamy (1948) found out
that the somatic chromosome number of the barren plant was 22 and
pointed out that this could only arise out of a 23 chromosomed plant, Also
that the 23 chromosomed plant itself should have arisen from normal 24
chromosomed plant by non-disjunetion of a pair of chromosomes and the
formation of a 11 ehromosomed gamete and its subsequent fertilization
by a 12 chromosomed gamete. This 23 chromosomed ( monosomic ) plant
wuu]d give rise to 24, 23 and 22 chromosomed plants in 1:2:1 ratio.
By securing a 23 chromosomed plant both the type of plants could be
maintained. Barren plants could be morphologically distinguishable
from the apparently normal plants only after a prowth period of 125 days.
From the remaining population a random seleetion of 10— 15 single
plant selections has to be made. When these are sown next Season, on
probability, =2t least one seélection will give rise to a segregating
population. The method s wasteful and n simple method of selecting
heterozygotes in the field, would be & great convw enience, Pollen grnin\
studies of ‘the monosomic plant did not revenl dimorphism of grains,
Theérefore the methed of identifying the heterozygetes hy pollen grain
iize is not available. - An alternative method is 1o study the root tip
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mitosis of a vumber of plants and pick out the 23 ﬂl:rﬂmﬂaomcd ;ﬂn.nt
By chance an casier method of solving this problem: arose and 1u
given bolow.

Materials and Metlods: The segregating culture was cdarried over
year after year by single plant selections, These were sown during the
main season ( August — December ).  When necessary stubbles” were
planted in pots for further vbservation, Regarding eytologicual methods
Craf A & B mixture was used for fixing root tips and Beuin's-fluid for
flower buds. Infiltration and embedding was done in paraffin. Stmnmg
was done in Newton's JTodine Gentian Violet. In this mmnectaon a
definition of the term used may be made, Krishnaswamy® and .&nandan
deacuh&d the bLarren plants as * Ba.ren Sterile’. Inatea.d of t-hls, the
tr.'.;m * Barren’ is preferred and used here to describe earless. plants
This is beenuse the words Barren Sterile are repetitive and the word
Sterile may be used to deseribe unsetting in formed panicles only." In'
this case there are no panicles to show sterility. '

Observalion: In studying these segregating cultures, a plant -was
observed to have a few tillers produecing fertile: panicles and the
rafnu.ining tillers were barren, the ‘phenotype being * Normal - Barren'’
(Tig. 6a). There were vwo such plants and seeds from these were
collected and grown next season.

The progeny showed segregation into normal and barren plants, A
fow Normal-Barren plants were also observed. The two types of tillers
were separated and chromosome numbers were counted in secondary root
tips. The mitotic count from the fertile fillers gave the number 2n=23
and that from the barren tillers 2n=22, The oceurrence -of nullisomic
(Zn=22) tillers in the heterozygous normal (2n=23) plants_is interesting
and reveals the rare phenomenon of somatic . elimination . of
a chromosomeo,

A check of this observation wnas madé by the study of meiotic
chromosomes in the fertile tillers of this Normal-Barren plant. It
confirmed that these tillers have 23 somatic chromosomes. In the
meiotic division at Diakinesis, 1] bivalents and 1 univalent were formed.
Two of the bivalents from the nucleorar chromosémes. Hence the
deficient chromosome could not be from the nueleorar chromesomes
(Fig. 1). A compact metaphase plato and a bipolar spindle were formed
at Mebaphase I. The univalent was seen lying along with the bivalents
and move to one of the poles (Fig. 2). Anaphasic separation was clear
and 12 distribution most frequent (Fig. 3). The, second dwlsmn was
normal, the univalent dividing equationally [rlﬂ 4). Tetrads were
regularly formed. Trom this it is seen ‘that 12 and 11 chromosomed
gamets are formed and the progeny would consist of 24, 23 and. 22
chromosomed plants,
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Meiotic Divisions in Monosomic Rice

Fig. 1: Diakineais — 11 bivalents and 1 unicalent.
Fig. 2; MetaphaseT, side view univalent romaining at the cugator.
Fig. 3: Anaphese 1, 12 and 11 distribution.

¥ig. 4: Division IT, Motaphase in ove donghtor eell (12 chromesomed) and anaphase
o i bha ether (1] ehromosomaoed).  Figs T2 3150 and the rest 3 2200, Tha
univalont is shadod.
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Fig. 6: Photograph showing (a) * Normal Barren® plant and (b) Barren plans.
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The genetic behaviour of seeds from * Normal-Barren’ plants wore
studied, The progeny showed segregation. From the two families of
855 plants, 676 were normal and 179 plants were barren. Amongst the
apparently normal plants 26 had barren tillers also.

Discussion: The segregation requires comment. Theoretically
the monosomic ("n=23) plants should be numerically twice as the
‘normal (2n=24) as well as barren {2:1:23] But the monosomic plants
are indistinguishable from the normal and therefore the phenotypic
ratio is 3:1. In the 3:1 ratio for the ncrmal and barren plants
there is a deficit in the recessive plmnntype From the study ef nursery
where some of {he secdlings die, it is considered possible that the
recessive condition namely nullisomaty is semi-lethal in effect. This
mortality may ‘account Tor the deficib. Amongst the normal looking
plants two thirds of the popnlation should be monosomic. 10Only about’
one-sixteenth of the population of the probable monosomics gave rise to
barren tillers. The reason for thisis not understood. It is probable
that somatic elimination of a chromosome in tiller formation is not very
Irequent. XEven where it oceurs there is some variabilivy in the pumber
of barren tillers formed. Therefore the process of somatic elimination
by which barren tillers are prodoced is an exceptional occurrence during
mitotic division) The fact that it occurs is of practical use. The use
is in .the easy way in which 23 chromosomed (monosomic) plants ean
be picked out. Seeds collected from Normal-Barren plants will give
rise to normal, monosomic and nullisomic plants in the next generation
and the strain can be kept alive. The h&rrgm plants will not give rise
to seeds, and seeds from normal plants may be homozygous for normalcy.
In addition, pollen from. <Normal-Barren’ plants: can be used to
hybridise other short duration varieties earrying anthocyan pigment or
known linkage groups. Theoretically half the hybrids will be monosomics
and by further genetical analysis it may be possible to find out if the
missing chromosomse carries a known linkage group.

Further study of the *®Normal-Barren’ plants and its segregation
may be instructive and the work is being carried on. The two problems
being investigated are the following: (1) The deficit of nullisomics in
the total population conld be due to death in the seedling stage or due
to ¢ Certation” the 12 chromosomed pollen being faster in tube growth
and “has an advantage over 11 cliromosomed pollen in fertilisation,
(2) somo environmental factors may affect production of barren tillers.

Summary: A segregating culture in the long duration rice variety
Muthusamba was studied. In this culture whicl segreznted for normal
and barren planis, a few plants with both fertile and barren iillers were
picked. Cytological study showed that this new iype was a monosomic,
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add that barren tillers arose by somatic elimination of a ehromosome.
This work confirmed the eytological explanation for barrenness :m{l gwel
a simple method of picking out 23 chromosomed plants in the ﬁe!d '
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Introduction: India possesses nearly a third of the cattle wealth of
the world. Though it is far behind other countries regarding’ its dairy
products, it standsin the forefront in the manufazture of skins and hides,
In the early days, before the advent of the wattles, several indigenous
tanning materials were used, namely barks of Cassia auriculata, L;
Cassia fistula, L; Aeacie arabica, Willd ; pods of Cassalpinia digyna,
Rottl. and Gﬂesaipmm coriaria, Willd. am:l fruits of myrobalans (Termi-
nalia chebula, Keiz.). Prior to the first World War (1914—1018) South
African wattle bark was unknown to the tanning industry of India. The
war made a very big demand on the.Indian tanning industry, with the
result investigations were taken up at various Leather Research Institutes

= I-’ru-s:cnmd to the Imlm.n &F-m.nrn- Gunnmsﬁ' l.”'nlt-ui'fa .]—ﬂ.\';ul‘;l;}' lﬂa"‘



