CP 205

" Breeding Strategies for Utilization of Wild Species of
Arachis in Groundnut Improvement

I
4,%3 J.P. Moss'

Abstract

Utilization of wild species antails bringing genomes together and producing progenies which can be
subjected to selection. The degree of similarity belween spacies and between genomes dictates the
techniques to be used. Studies on cytology. genelics. morphology. and evolution lead to & knowl-
edge of species relationships, ploidy levels. and the taxonomic hmits to hybridization Cilosely-
related species al the same ploidy level present lew problems. but genes controlling chromosome
pairing, and variation in number and position of chiasmata, may reduce or enhance the production
of desirable segregants.

Differences in ploidy level between wild and cultivated specias present problems in interspecilic
breeding, but ploidy manipulation has been successlully used. not only to achieve fertility in sterile
hybrids, but also to adjust ploidy levels prior to hybridization Induction ol haploidy aiso has arole to
play

Aneuploidy. and substitution and addition lines can be uselul tools in the identilication and
manipulation either of chromosomes carrying the genes that are (o be translerred. or of genes
controlling pairing or crossability that can be used to facilitate gene transler

Using these techniques. a wide range of interspecific Arachis hybrids have been produced at
ICRISAT. and derivalives with disease resistance and good yield have been introduced into the trials
of the All India Coordinated Project for Oilseeds

Résumé

Stratégies de sélection pour l'utilisation des espéces sauvages L ulilisation des espéces sauvages
imphque de rassembler des génomes et de produire des descendances pouvant 81re Soumises a une
sélection. Le degré de similitude entre les espéces et entre les génomes impose les techniques a
utiliser. Les études de cytologie, gendtique. morphologie et évolution, conduisent & une connais-
sance des relations des espéces, des niveaux de ploidie, et des imites taxonomiques & I'hybridation
Les espéces voisines de méme niveau de ploidie posent peu de problémes, mais les génes con-
trélant I'appariement des chromosomes et les différences de nombre et de position des chiasmas
peuvent réduire ou accroitre la production des segrégants intéressants.

Les différences du niveau de ploidie entre les espéces sauvages e! cultivées posent des problémes
pour la sélection interspécifique, mais la manipulation de la ploidie s'est revélée étre un instrument
puissant, utihsé non seulement pour rendre fertiles les hybrides stériles, mais également pour
ajuster les niveaux de ploidie avant I'hybridation. L'induction de I'haploidie a également un r8le &
jouer.

L’'aneuploidie, et les lignées de substitution et d'addition, peuvent se rdvéler trés utiles pour
l'identification et la manipulation soit des chromosomes portant les génes & translérer, soit des
génes contrblant I'appariement ou I'aptitude au croisement, qui peuvent 8tre utilisés pour permettre
le transfert de génes.

Gréce 4 ces techniques, une gamme assez large d'hybrides interspéciliques d’ Arachis ont 6té
produits & I''CRISAT. Les dérivés de ceux-ci présentant les caractéres de résistance aux maladies e!
de bon rendement font I'objet actueliement des essars de I'All India Coordinated Project for Oilseeds
(Projet Coordonné Indien sur les Oléagineux).
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Imernational Crops Research Institute for the Semi-And Tropics. 1985 Proceedings of an International Workshop on Cytogenetics of
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Introduction

Wild relatives of crop plants contain many charac-
ters, which may be valuable to the breeder in crop
improvement. Foremost among these are disease
and pest resistance, but wild species have also
been shown to contribute other desirable charac-
ters, such as increased yield (Takeda and Frey
1976). The wild species of Arachis have been of
interest primarily as a source of disease and pest
resistance (Subrahmanyam et al 1985 Amin
1985). The pioneering work on crossability (Gre-
gory and Gregory 1979) made the utilization of wild
Arachis species an attainable goal, and the early
screening for disease resistance (Abdou et al
1974; Sharief 1972) indicated which species were
10 be used.

When the desired character is not available in the
cultivated germplasm, wild species and induced
mutations present alternative sources of variability
to the plant breeder. In the cultivated groundnut
mutagens have produced some interesting novel
plant forms but few, if any, widely adopted new
cultivars have been released for commercial pro-
duction (Gregory 1966; Anon 1967, Patil 1977). The
use of tissue culture for the release of somaclonal
variation (Larkin and Scowcroft 1981) or for selec-
tion of cells in culture has yet to be attempted in
Arachis.

Wild species can be of value even when good
resistance is available in the cultivated germplasm,
as they may have different resistance genes which
can be utilized to give more stable resistance
(Singh et al. 1985). The choice of cultivated parent
is important, and there are many genotypes of culti-
vated germplasm from which to choose. Although
there is no evidence of crossability genes in Ara-
chis as effective as those in wheat, cultivars ditfer in
their crossability with wild species

This paper discusses the slalegies used to
obtain interspecific derivatives which can be used
in crop improvement programs.

Wild Species

In any genus, the wild species availahle to the plant
breeder consist of a number of accessions, whose
correct taxonomy may or may not be known.
Acces’ions of the same species may differ from
one another, and all accessions should be
screened for desirable characters. Where more
than one species or accession is resistant to a
pathogen, the type of resistance may differ, and it
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may be possible to transfer ditterent components of
resistance (Subrahmanyam et al. 1983) The wild
species with the desired character may be very
similar to. and freely crossable with, the cultivated
species, and the progeny of the interspectic
hybrids may be fully ferile Hammons (1970)
crossed A hypogaea with A monticola and deve-
loped 'Spancross’ without the application of special
cytogenetic techniques This successtul produc-
tion of a cultivar indicated that painng and recomb-
nation between wild and cultivated chromosomes
had occurred

A number of intrasectional hybrids have been
produced within section Arachis (Raman and Kes-
avan 1962: Gregory and Gregory 1979, Moss et al
1981) However, only a few of these had been used
In attempts to transter characters from wild species
into the cultivated groundnu! (Moss and Spielman
1976, Stalker et al 1979, Moss 1980) until ICRISAT
groundnut cytogeneticists began an extensive pre s

i

gram of interspecific hybridization (ICRISAT 198, .
Despite many attempts. very few hybrids have been
produced between A hypogaea and species of
section Rhizomatosae (Gregory and Gregory 1979,
Moss and Sastri 1982) and none of these have
been used in a breeding program Attempts to tap
this valuable source of resistance genes by bridge
€rossing, using a third species compatible with both
parents, have not been fruitful (Stalker 1981).

There are seven sections with a wide range of
morphology and two ploidy levels in the genus
Some intersectional hybrids have been produced.
but some sections are isolated. and all sections
other than Aractus are 1solated from A hypogaea
There are, theretore, two major prionties in gene
transter from wild Aractis species One is to
transfer resistance to the two major leat spot dis-
eases, Cercospora arachidicola Hort and Cercos-
poridium personatum Berk etCurt, tromcom-
patible wild species in section Aractus (Abdou et al
1974; Subrahmanyam et al 1985) The secondis i¢
tap the virus resistance of section Rhizomatosaée
{Subrahmanyam et al 1985, in press). The former
involves ploidy manipulations among hybrids that
are comparatively easy to obtain. The latter
involves @ major input to overcome barriers to
hybridization between sections Arachis and Rhizo-
matosae, with the possibility that the techniques
developed will be of value in producing other inter-
sectional hybrids.

The production of an interspecific hybrid brings
genomes together in the cytoplasm of one of the
species. Often that is a considerable achievement,



it the desired end product is usually the cyto-
lasm and genome of the cultivated species with
ynly a small part of the wild species genes. ltis often
nore difficult to produce the agronomically-
icceptable line than 10 produce the onginal inter-
specitic  hybrid  Production of interspecitic
jerivatives involves the disciplines of cytogenetics
ind plant breeding, Where resistance genes are 10
ye transferred, the assistance of pathologists and
:ntomologists will be needed The success of utili-
ration of wild species of Arachis at ICRISAT owes
nuch to the strong interdisciplinary cooperation in
he Groundnut Improvement Program

ntrasectional Hybrids

ntrasectional hybrids have been produced in most
sections (Gregory and Gregory 1979) but their pos-

Jle use inthe improvement ot A hypogaea has not

:n explored. The possibility of using induced
wto- or allotetraploids from intrasectional hybnds
'as not been researched Emphasis has been
rlaced on hybnids within section Arachis to utilize
esistance to leaf spots and rust (Pucciia arachi-
71s Speg) diseases because of the crossabilty
»¥most section Arachis species with Arachis
1ypogaea.

The cultivated groundnut 1s a successtul allote-
raploid, probably onginating from two section Ara-
shis diploid species. There 1s some controversy as
o the donor of the A genome but A batizocoi which
s always cited as the B genome donor (Smarttet al
1978) is the only known B genome species Little i1s
<nown of the genomes in other sections, as detailed
<aryomorphological studies have only been com-
sleted in section Arachis (Stalker and Dalmacio
1981; Singh and Moss 1982) and few intersectional
wbrids have been produced or studied (Stalker
1981).

There are several routes to transfer genesfroma
!iploid wild species to a cultivated tetraploid
Amphiploidy and autotetraploidy have been used
extensively at ICRISAT (Singh 1985). Haploidy
could be a valuable tool, not only o transfer genes
from wild species. but also in breeding programs
using cultivated germplasm. Haploidy cannot be
induced in Arachis at present, though some pro-
gress has been made in anther culture techniques
(Mroginski and Fernandes 1979, 1980). Aneuploidy
has been reported in the genus Arachis (Spielman
et al. 1979), and aneuploids could be used in future
lo transfer whole chromosomes by substitution or

addition. Aneuplody is also useful in the manipula-
ton of genes controling chromosome painng or
crossability

All available means of interspecilic gene transter
by sexual hybridization involve the production of a
hybrid between the wild species and a cultivar or
germplasm line of the cultivaled species This may
be the product of the tirst hybrnidization in the cross-
ing program, or the cultivated species may not be
used as a parent until after a senes of Crosses
and/or ploidy manipulations The primary wild x
cultivated hybrnds may be sterile, or only partially
fertile. (e g. most triploids), or may be fully fertile
and vigorous. (e g . some amphiploid x A hypogiea
hybrids) Some ot the latter hybrids must be repeat
edly backcrossed 10 A hypogaea 1o produce
genetically - and cytologically-stable tetraplod
hnes compatible with A hypogaea, and with the
desired genes from the wild species The ideal
introgressed hne will have a genetic and cyloplas-
mic background in which the desired gene can be
expressed. Such lines mus! also have suittable
agronomic characters, such as yield. duration, and
plant habit, that make them more uselul to conven-
tional plant breeders as sources of resistance
When backcrossing wild species hybnds to the
cultivated species, the parental cultivar 1s not
always used as recurrent parent The introduction
of another cultivar can bring in other useful charac-
lers, as well as inducing varnation in the genotic
background for the best expression of the desired
gene. It is the best use of resources for the cytoge-
neticist to produce A hypogaea-hke derivatives
that can be used by many breeders, rather than for
individual breeders to use the prnimary hybrids The
breeder can then cross these lhines 1o locally
adapted cultivars without undesirable wild species
characters occurring in the progenies

The tertility, genomic constitution, and degree of
recombination ot the hybrids produced after the
tirst crossing of the wild and cultivated species are
the major tactors that determine the time taken 1o
achieve productive A. hypogaea-like derivatives of
value to the breeder as sources of wild species
genes However, a nnowledge of the genomes of
the species does not imply that one can success-
fully transfer genes. Often that knowledge comes
from the pairing behaviour at meiosis in hybrids.
Thus, the attempts to transfer genes, and the
cytogenetic analysis of species and interspecific
hybrids have been a concurrent process at ICRI-
SAT. Where cytogenetic studies have provided a
sound base for planning future strategies for inter-



specitic gene transfer (ICRISAT 1981, Singh and
Moss 1982, 1984). The primary hybrid provides the
first opportunity for wild and cultivated chromo-
somes. {0 pair and recombine, and the progeny
produced provides the first opportunity 1o select
recombinants. This generation is the equivalent of
an F2 in a conventional breeding program, and for
successful gene transfer this F2 population must
satisfy a number of requirements:

Size. In practice, the population should be as
‘large as can be handled, to increase the opportun-
ity of selecting fertile, productive plants which have
the desired character combinations. Vegetative
propagation of the primary wild x cultivated hybrid
may be necessary to produce large segregating
generations.

Range of genetic and cytoplasmic back-
grounds. The cytogeneticist must produce more
than one primary hybrid, produce reciprocals, use
different accessions of wild species, and use differ-
ent genotypes of the cultivated parent as these
may differ in genes controlling pairing (Singh and
Moss 1984). In one population, Company et al.
(1982) reported that disease resistance was
closely linked with undesirable pod shape, but
disease-resistant lines with good agronomic cha-
racters,including pod shape have been selected
from another population (Moss 1984).

Effective screening. Facilities to screen large
populations are essential. The frequency of desira-
ble segregants may be low; for example, the
number of disease-resistant plants may be ade-
quate, but many of these may be sterile or may
have undesirable wild species characters (ICRI-
SAT 1980; Company et al. 1982)

Working with large populations obviates the
need to count chromosomes or check meiosis in all
plants. Chromosome counts and meiosis checks
are only made on key hybrids and plants with
abnormal characters or reduced fertility. A number
of plants from each selection are checked for
chromosome number and regular meiosis (Table 1)

Results

A number of lines with resistance to late leaf spot
and/or rust have been selected. The material
which is most advanced was received as progen-
ies of interspecific hybrids among the germplasm
transferred to ICRISAT during 1978 and 1979. The

Table 1. Program for development of wild species
derivatives'.

Season Activity Selection criena
1979 Seed increase, Disease resistance,
rainy preliminary Yield.
observations Season length,
Chromosome
number,
Growth habit
1979-80 Seed increase Yield,
postrainy Unitormity,
Season length
1980 Progeny rows of Disease resistance,
rany selected plants Yield.
Pod characters,
Uniformity,
Cytological
stability
1980-81 Seed increase Yield,
postrainy Uniformity
1981 Selection of ines Disease resistance,
rainy Yield
1981-82 Seed increase Yield,
postrainy Uniformity
1982 a Line selection Disease resistance,
rany Yield,
Haulm yield.
Ol yield
b Seed increase tor
conservation
¢ Testing at different
locations
1982-83 Seed increase Yield
postrainy

1 Lines with suthcient seed tested in randomized biock or triple
lattice designs

species hybrids from which selections were made
are listed in Table 2. Whilst this germplasm was
being grown in the ICRISAT Post-Entry Quarantine
Isolation Area, it was observed that these progen-
ies were still segregating and that there were some
desirable plants. A program of single plant selec-
tion and progeny row testing was started. Disease
resistance was assessed in the rainy season when
natural levels of inoculum were high, and the pos-
trainy season was used for generation advance
and assessment of yield, crop duration, uniformity,



and other agronomic characters (Table 1) Early
generation yield selections were based on number
of pods per plant. and in later generations on pod
weight per plot. Selections were grown in replicated
irials as soon as possible, usually inthe second or
lhird generation after single-plant selections were
made (Plate 4a). Tnal§ were also grown at two sites
in Tamil Nadu, South India, where there was a
heavy incidence of leat spot but little rust intection
and so minimal interaction between pathogens

A number of interspecthc derivatives have been
entered in varietal trials of the All india Coordinated
Research Project on Oilseeds (AICORPQ) One
derivative, ICGS 50. [A hypogaea x A cardenast
(115 M), Selection H3/4E ) was entered inthe inihial
evaluation trial for virginia bunch types, in 1983
rainy season Itwasretainedin Zone IV (Southeast-
ern) and Zone V (Peninsular) for turther testing in
the 1984 rainy season.

Two derivatives were entered in the folar dis-

se resistant varieties tnalin 1983 Twenty entries
and 3 controls were successfuily grown at 6 loca-
tions. The entries were ICG FDRS 17 [A hypogaea
x A.cardenasn (98) Selection 1/1V/3/11]and ICG
FDRS 18 [A hypogaea x A cardenasn (115 M)
Selection H3/4L B4] At Aliyarnagar. both entries
were the most resistant to rust and late leaf spot At
Dharwad. ICG FDRS 18 was resistant to early and
late leaf spots. AtICRISAT, both entries had higher
pod yield than all three controls ICG FDRS 17
yielded 3535 kg/ha, ICG FDRS 18, 3360 and the
controls 2250, 1843, and 1715 kg/ha ICG FDRS
18 was one of three entries with the highest sheiling
percentage (64%), and also had the highest

Table 2. Pedigrees of hybrids from which wild spe-
cigs derivatives with resistance to disease, and with
bood agronomic characters have been selected.

Pedigree Interspecific hybrid
82' x 34 - 9B A hypogaea x Acardenasu
82 x 34 - 115M A hypogaea x A cardenasi
82 x 19 A hypogaea x A batizocor
82 x19x8 A hypogaea x (A batizocot
x A spegazzini)
HP12 - 88 (A balizocor x A hypogaea

x A spegazzini)

1 82, 34. 19, 8, are Gregory's parental numbers. (Gregory and
Gregory 1979) HP12 designates a hybnd combination, and 98.
115M and 88 are the onginal hybnd numbers

hundred kernel weight of 37 g ICG FORS 17 was
the most resistant to late leat spot AtJalgoam, ICG
FDRS 18 recorded the highest pod yeld, 2055
kg/ha. Al Kadiri, ICG FDRS 17 and 18 were resist-
ant to late lea! spot. and at Vriddhachatlam FDRS 17
was the most resistant to late leal spot and rust
(AICORPO 1984)

These and other selections from wild species
derivatives aiso have good haulm yield. producing
up 1o 6500 kg/ha of field-drnied hay at harvest
(Moss 1984) Many tetraplod wild species dernva-
tives with disease resistance and good agronomic
potential have been distnibuted 10 breeders

Intersectional Hybrids

Very few ntersectional hybnds have been pro-
duced (Gregory and Gregory 1979) Of the 42
possible intersectional combmations. including
reciprocals, only eight have been produced. six of
these involve section Frectoides Although there
has been some interest in bridge crosses. attempt
ing 10 use the crossability of species of section
Frectoides with species ol other sections 1o
transfer genes 10 A hypog.ea. there has been no
success

The major problem in intersectional crossing has
been that tew pegs are produced, and most hybnd
pegs stop growing betore they reach the soil Pods
are occaswonally tormed, but they contain very
small seeds Embryo rescue by lissue culture has
been suggested, but has not been successtul
enough 10 be used as a routine technique Ovule
culture has been attempted as a means of rescuing
embryos which are tco smali to excise and culture
(Martin 1970)

Therefore emphasis has recently been placed
on this technique at ICRISAT (Nahni and Sastn
1985) We all await with interest the production of a
range of hybnds which can be studied in detail to
further understand the genomic constitution of the
genus, and to see whether whole genomes, or only
parts of genomes are being translerred, and
whether genes from other sections can be used in
genetic improvement of A. hypogaea

Protoplast culture in Arachrs 1s a recent develop-
ment, some success In Culture, and in regeneration
of callus, has been achieved (Oelck et al. 1982,
Rugman and Cocking 1985). Hopefully the use of
protoplasts to transfer whole or parts, of genomes
will become a reality in legumes in the near future.
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Taxonomy and Means of
Utilization — Discussion

Rees: -

I am struck by the lack of references to single gene
“markers" or to linkage data, either from the culti-
vated or wild species Are such data difficult to
obtain? They might well be useful to mark and
follow the transmission of chromosomes in hybrids.
hybrid derivatives, and in aneuploids?

Moss:

There is very little information on gene markers in
Arachis, and very few linkage groups are known
(see Wynne, JC., and Coffelt, T A 1982 Genetics
of Arachis hypogaea L Pages 50-94 in Peanut
science and technology (Pattee, H E ., and Young,
C.T. eds.) Yoakum, Texas, USA American Peanut
Research and Education Society, Inc )

Appa Rao:
Is there any information on the assignment of lin-
kage groups to the chromosomes?

Stalker:

Only a few linkage groups are known, | recollect
three being reported As aneuploids are being
developed the association of genes to specific
chromosdines will be possible. Some work is in
progress at several universities to charactenze link:
age groups, but the work Is long term and informa-
tion is slow to accumulate Presently no genes
have been associated with any particular
chromosome.

Rees:

I think it may well be a difficult task to construct
linkage maps in Arachis species. The reasonis that
the chiasmata at meiosis are highly localised
towards the distal regions of the chromosomes
Unless master genes are located within these dis-
tal segments they cannol, by normal means, be
mapped. Genes in interstitial segments will remain
inseparable by crossing over.

Stalker:

Only three linkage groups have been described in
Arachis and the majority of genetic work asso-
ciated with morphological variants has been with
seed coat color. Approximately 20 other genes
have been identified. As a result of the few genetic
studies, as compared to maize or tomato, linkage ot
genes with specific wild species traits are not
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known, and extensive work will be required before
these association can be made

Singh:

Dr. Murty, your inference, based on pachytene
analysis, of putting A. batizocor out of section Ara-
chis or assigning it a different status within the
section does not conform with other results In bio-
systematic studies the conclusions are made
based on collective evidence from different sour-
ces, such as morphology, geographical distribu-
tion, mitotic karyotype atfimties, crossability, and
pairng of chromosomes in F+ hybrids, nearly all of
which indicate that A batizocor 1s In section
Arachis

Murty:

Fi hybnids ot A hypogaea with A genome species
have higher pollen fertiities than those between A
hypogaea x A batizocor All section Arachgs
hybnds have reasonable levels of fertihty exc‘
those nvolving A bansocor A balizocoi has
entirely different leaf anatomy from other section
Arachis species Amphidiploids among A genome
species look more like A monticolaor A hypogaea
but this 1s not so for those between A genome
species and A batizocor

Stalker:
Why do you consider A balizocor as belongingtoa
different section from Arachis?

Murty:
We do not consider A batizocor as belonging 1o
another section However, we do consider A. bati-
zocor as very diferent trom other section Arachis
species for the following reasons; it forms mostly
sterile hybrids with other section Arachis species
including the cultivated groundnut and it does not
have the completely heterochromatic chromo-
some (A chromosome) characteristic of all othe‘
section Arachis species

We do not at this stage recommend that A bat:-
zocor be separated from section Arachis but we
emphasize its dissimilarity with the other section
Arachis species

N.C.Subrahmanyam:

How many genotypes from the species did you use
for the measurements, how many cells were
scored for each chromosome measurement and
what is the coefticient of variation for each
chromosome?



Aurty:

dne genotype of each species was used. and more
nan 30 pollen mother cells were scored Coeffi-
sients of variation were very low

Stalker:

4ow do you account for the fact that the somatic
chromosome data cf Stalker and Dalmacio. or
Singh and Moss (which are very similar) 1s so
yreatly ditterent from your data on meiotic chromo-
somes? This 1s especially evident for chromo-
somes with the nucleolar organizer, which is most
easily observed?

Murty:

Difterential condensation of eu- and heterochro-
matin during mitosis and metosis, and also the
pretreatment agents used by mitolic cytologssts.
may perhaps be responsible for miotitic karyotypes
imering from pachytene karyotypes

Sastri:

Based on pachytene analysis of representatives of
ditferent sections. will it be possible to predict the
cylological pertormance of intersection hybrids?

Murty:

It s possible. It is hkely that essentially true painng
resulting 1in chiasma formation and exchange of
chromosome segments may occur o a certain
extent in intersectional hybrnids, since the basic
karyotype in several sections appears to be the
same. There should be homoeologies in the case
of the six differentiated chromosomes

Moss:

How much do your results correlate with mitotic
results? ICRISAT's and NCSU's results on mitosis
agree in broad principle. variations in numbering
being consistent with stastitical vanation due to
fixing, staining, etc. Can you identity which meiotic
chromosomes in your Study correspond 1o the
accepted numbering of the karyotype?

Murty:

The classification of chromosomes at pachytenein
Arachis species has been based 10 a large extent
on morphology. Slight length and arm ratio differen-
ces were shown to be adjusted at pairing in hybrids
as has been found in other species. That the mor-
phological criteria are accurate was confirmed by
observing chromosome pairing in interspecific
hybrids such as A. hypogaea x A. monticola, A.

hypogaea x A wilosa and A hypogaea x A
chacoense

Singh:

In our study of somatic complements A glatrata
does not have the distinct A chromosome How-
ever. it was shown 10 have a similar type of secon.
dary construction 10 that present in A baliocor,
which has also been foundto cross with A glabrata
by Gregory and Gregory

Murty:

The A chromosome was distinguished. by size
only. by Husted and subsequent workers as a very
small chromosome At pachytene, we character-
12ed i1 as the completely heterochromatic chromo-
some The nucleolar organizers.n A glabrata are of
two types metacentnc and submelacentnc A
batizocor has centnic nucleolar organizers

Amin:

A monnicola s very similarto A hypogaea and they
also produce fertile hybrids The pest reaction ol A
monnticola and A hypogaea to a large number of
sucking and defoliating insects i1s simiar Basedon
the avaiable evidence, can we really call them
separate species?

Stalker:

A hypogaea and A monticola are the same biolog-
ical spectes, but different morphological species
Whether A monticola should be made a subspe-
cies ol A hypogaea 1s ataxonomic question whose
answer depends on whether you are a “lumpar” ot
“sphtter” Because they are morphologically ditfer
ent, and the lterature s full of references where
they are two species, A hypogaea and A montico-
la. | beheve the taxa should be referred 10 as two
species

Murty:

It you assume A hypogaea or A monticola to have
been derived from an A genome species x A bali-
zocor, don't you also expect that A. hypogaea x A
genome hybrids should have similar cytology and
fertily 1o A hypogaea x A balizocor hybnds”?

Stalker:

With the present accumulation of information, |
believe A. hypogaea and A. monticola were derived
sometime in ancient history, from a hybrid between
an A genome and a B genome species. However,
generalizations concerning meiotic behaviour of
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tripioid, interspecific hybrids should not be made
using the presently-available cytological reports.
To do a proper job, one should hybridize a common
A. hypogaea with all the section Arachis species
and then observe meiosis under uniform environ-
ments. The question of triploid fertility has to do with
the frequency of unreduced gametes in specific
hybrid combinations, not the closeness or relation-
ship of the two species which were hybridized.

Rees:

Atreya has provided sophisticated information
about the composition of the nuclear DNA in Ara-
chis species. | would have thought that estimates of
nuclear DNA amounts in themselves would be use-
ful. Are there such eslimates?

Atreya:

Yes. Resslar el al, 1981. [American Journal of
Botany 68(2): 149-153] reported DNA amounts,
and according to them the values are such that
they cannot be used as a character in determining
the ancestry of the cultivated groundnut.

Sastri:

Can we use haploid tissue for these studies? Ress-
lar showed differences between the two subspe-
cies of A. hypogaea.

Atreya:

Theoretically this is a good suggestion, but the
amount of haploid tissue that is required to isolate
pure DNA is impractical, especially when genomes
of different species are to be analysed. Ressler's
work is quantitative, it shows the amount of DNA
per cell in ditferent species in section Arachis Our
work is in analysing genomes (DNA) in terms of the
DNA quality, so the work cannot be compared,
each aspect gives different information However,
DNA content per cell together with qualitative anal-
ysis of DNA in different species, would help in
establishing the extent of genome relationships or
divergence between species.

Rees:

Peroxidase may be a‘model enzyme’, but whatever
the advantages or disadvantages of peroxidases
as isozymes for distinguishing between varieties or
species, | am sure that the comparisons would be
that much more effective if tive or six different
groups of isozymes were used.

P.Subrahmanyam:
Utilization of high-yielding, rust-resistant A. hypo-
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gaea genotypes in backcrossing with hexaploids of
pentaploids to produce near tetraploids may be °
useful in accumulation of rust-resistant genes from
both wild species and cuftivated groundnut What
are the problems involved in utiizing rust-resistant
A. hypogaea in backcrossing?

Moss:

The combination of genes trom wild species and
from A. hypogaea may give more stable resistance.
because there is evidence that they are different
genes. However. it1s difficult to detect the presence
of both genes. At the time of backcrossing hexa-
ploids. when we are losing chromosomes. 1s not the
best time to introduce the other gene This should
be done by the breeder at the tetraploid level The
genes can then be detected either by their pheno-
type, if they aftect different components of resist-
ance, or by genotype, by crossing with a
susceplible tester variety, and examining F: POPUa
lations. In fact we have used NC 107090 n some!_
our backcrosses, but will not test for the presence
of both genes until the tetraploid level

N.C.Subrahmanyam:

On the problem of achieving recombination
between chromosomes from wild relatives and
those of the cultivated species it may be worthwhile
using autotetraploids of wild diploid relatives which
show useful characters, crossing them with the
cultivated species. and then looking for re-
combinants.

Moss: .
This 1s already being done (ICRISAT Annual Report
1983, pp 212-214) and is a valuable method

Rao:

When we harvest groundnuls we observe many

immature pods. Can we reduce the length of the

flowering period to get more filing (1.e. makeﬁ
groundnut determinate with synchronous maturi-

ly)? Are there any such types in wild germplasm”?

Can we transfer the trait to cultivated species”

Moss:

We found a line with the opposite eftect in one of
our populations; it produced so many pegs that tew
pods matured. We have also found many other
variants, but not the one you describe. The physiol-
ogists are now looking more closely at our lines and
we hope something will materalize.
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