Yield component analysis in niger (Guizotio abyssinica Ciss)

“With considering the above discussed results,
it could be concluded that days to maturity, seeds/
capsule, 1000 seed weight and plant height are the
wmajor yield contributing characters in niger. Since
‘Jate maturity and plant height beyond certain limit
is not desirable, greater emphasis should be laid on
seeds/capsule and 1000 seed weight.
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Genetic introgression from wild species into cultivated groundnut

P, VINDHIYA VARMAN

Regional Research Station, Vridhachalam - 606 001, Tanil Nadu

Abstract :

The cultivated groundnut (drachis iypogaca L.) sullers from many diseases and pests. The
wild relatives of groundnui have been found to he number of discuses.

The diploid (2n = 20) wild

sp.d.cardenasii was hybridized with the CV. VRI 2 of A. hypogaea (Zn=40) and the resultunt triploids
(20=30) were studied. The :"";'-*r:".-.--- of the triploid gave rise to triploid, tetraploid and hexaploid (2n=60})
progenies. The tetraploid progenivs were again hybridized with the cultivated groundnut and the rexultant
F, plants were studied,  The hybrids exhibited high fevel of resistance (o rust and leafspot diseases which

indicated the transfer of pravs centiing resistunce from A, Cardenasii

{ Key Words @ Cirenndnt,

A.cardenusii, Triploid, Tetrapluid, Jlexaplotd, Foltar discases. Resistance).

Groundmut (Arachis lypovaca L) sullers
from many diseascs and pests thal cause serious
vield Josses. . Wild relatives of crop species have
been found to be potential sowmces of 4 number of
desirable characicrs, especially resistance to discises
and pests (Knott and Dvorak, 1976), The genus

~ Arachis contains number of such wild species.

Gregory et al., (1973) divided the genus into seven
sections based on morphological affinirics and cross
compatibility, The section Arachis Krap, e1. Greg.
nom, nud. comprises the enltivated tetraploid
species, A.hypogaea, and a number of compalible
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diploid wild species. The diploid species arc good
sources of resistance to may groundnut disecases,
such as mst (Puccinia arachidis), early leaf spot
(Cercospora arachidiola Hori) and late leafl spot
(Phaeoisariopsis personata) and to insect pesls, such
as thrips (Scirforhrips dorsalis Wood) and aphids
(Aphis craccivora Koch) (Subrahmanyam er al.,
1983; Amin 1985). Thus they have immediate
potential as sources for the genetic improvement of
proundnut. The results of an interspecific
hybridization between Arachis hypogaea X
A.cardenasii are presented.

Materials and Methods

A diploid (2n=20) wild species A.cardenasii
Knap et Greg. non.nud. belonging to section Arachis
was selected for the study. It is a perennial type
and prostrating in habit. It is highly resistant to
rust, carly and late leal spot diseases, besides the
sucking pests viz., thrips and leafhopper (Stalkar
and Moss, 1987). The cultivar VRI 2 of drachis
lypogaea L. (2n=40) was utilised as femalc parent
and hybridized with the pollen of A.cardenasii
during summer '95 at Regional Research Station,
Vridhachalam. The crossed seeds were raised during
Kharif '95 season, The resultant triploid (2n=30)
plants were studied during summer '97 season, The
resultant triploid (F, generation) were studied. There
were segregations for triploid, tetraploid and
hexaploid plants, The tetraploid plants were crossed
with 4.hypogaca during kharif '97 season. The
resultant F, progenies of the cross was studied during
summer '98 season. The schematic representation
of the crosses are presented in Fig.1,

Results and Discussion
Triploids

The triploid plants were vigorous, prostrating
with profuse branches.” The morphological traits
recorded are presented in Table 1. There were
abundant flowers in the triploids, however the peg
formation was rare. The pollen stainability ranged
from 8-12%. The partial fertility may be due lo
unequal chromosome segregation which resulted in
the formation of haploid to hyperdiploid gametes
and spindle breakdown which resulted in the
formation of restitution nuclei and unreduced
gametes. Fertilizauion between such viable gametes
resulted in the partial fertility of triploids (Singh,
1985). The pods of triploids are mosily single
sccded and very small in size, The triploids were
resistant o foliar diseascs viz,, rust and late leafspot
diseases as was also observed by Company ef al,
(1982).

P Vindhiva Varman

The F, plants obtained from the triploids were
of different ploidy levels viz., triploid, tetraploid
and hexaploid. Raman (1976) also observed such
type of ploidy plants in an entircly different
combination of inlerspecific crosses in groundnut
among which 80 per cent of the plants were
hexaploids. Tt suggested the greater success of
unreduced gametes than other types of gametes in
fertilization. Those hexaploid resulting form pairing
and crossing over between the chromosomes of wild
and cultivated species. Only two tetraploid plants
were obtained in the progenies.

Hexaploid

The hexaploid plants were more robust with
thicker stems, petioles, leaflets, calyx tubes, petals
and pegs compared to the tnploids. The leaves
were longer and broader and dark green with uneven
surface and margins of leaflets. The {lowers were
characterised by broader petals and short calyx tubes.

Tetraploid

The tetraploid had a shorter but thicker main
stem, longer and thicker primary branches and
leaves of reduced size compared to the bunch
groundnul employed as the female parent in crosses
with A.cardenasii. The habit of growth was
spreading, the stem being purple pigmented and
highly hairy. The pods were one sceded, size and
shape of which resembled those of A.moenticola, the
only tetraploid species of section Arachis. The
tetraploid plants exhibited resistance to rust and
late leaf spol diseases. The pollen of the tetraploid
plants were utilised for hybridization with the
cultivar VRI 2 of 4. hypogaea.

F, of tetraploid and A.hypogaea.

It is as well a first back cross of the
interspecific hybrid with 4.hypogaea parent, The
F,s were spreading in habit and the plants wer¢
compact with bushy appearance. The number of
branches and the length of the branches were lesser
than the interspecific tetraploid form. However,
there was not much deviation in respect of the leal
and flower size. The pods were small but all the
pods were two seeded in mature. However, the
kernels were small but plumpy with rose testa colour,
The plants were highly resistant to rust and leafspol
diseascs which indicated the transfer of genes
conferring resistance from 4. cardenasii.  Similar
gene transfer had also been rcported by Stalker
(1985); Murthy and Jahnavi (1985) in groundnul
To further improve the agronomic traits of the
hybrid, keeping the high level of resistance intac
back crossing with 4.fiypogaea parent is in progress.
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Fig. 1 Schematic representation of genetic
introgression from Arachis cardenasii to A, hypogaea,

Tetraploid X Diploid
2n= 40 2n=20
A.hypogaea A.cardenasii

CV. VRI 2
F, Triploid (8)
2n=30
Partial fertile

(Unequal chromosome segregation and
restitution nuclei)

Tﬁp!oid (2) Hexaploid (16) Tetraploid (2)
2n=130 n=60 2n=40

F2

A.hypogaea
CV. VRI 2

Fl Tetraploid
Progenies (8)
(Highly resistant to
foliar diseases)
Notes : Figures in paranthesis denotes number of
plants studied.




