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Origin, Distribution, and Taxonomy of AdArachis and

Sources of Resistance to Groundnut Rust (Puccirntia
arachidis Speg.)

V. Ramanatha Rao!?

A bsiract

The natural occurrence of the genus Arachis s limited 1o five counrtries, 1 e.. . Argrentina. Boliiia, Brazil,
Paragua~, and U rugua~y. The headu aters of the Paragruayx- river in the region of Mato Grosso s considered

to be the center of origrin of the genus. The taxonomy of the genusis not well delineated and the grouping of
species 1nto seven sections s only tentarive, there ma~ be as man~x as 7O species in the grenus Arackhn- The

cultivated groundnut, Arachis hypogaea 1., onginated in an area of southern Bolitia and northicestern

drgentina on the castern slopes of the dAndes. This specres s subditided 1nto subspecies and boranical

taricties that lhiave been found to Aar e a specific geographiic distriburion tn South America. Groundnut riusst,
caused b5 Puccinia arachidis Speg . 1s one of the major diseases of pcrounndne

It pprobably originated in
Sowuth Amertica and etr o0lr ed clong with the laost sprecees

Most of the 39 groundnut accesstons identified as rust-resistant ar ICRIS 47T belong to the ribbed t alencia
v pe and ornignnated tn Peru. So 1t 1s concluded that resistance to rust i1n the cultitated groundnuet ma~ have
ciso originated in Peru KHence there 1s a need for pointed collection 1in Peru to enrich and broaden the
available gene pool. W 1ld Arachis species belonging to different sections have been found to be ewther
resistant or immune to ruust Efforts arec under way to wtilize such resistance for groundnut tmpror ernent
Observations in the narite habitar have indicated that wild Arachis meght be infected by rust and other

diseases to agreater extent than expected. More research s required in South America tornvestigate possible
pathogentc variation and resistance to rust tn wild Arachis species.

Résumé

Origine, distribution et tanonomie du genre Arachis et sources de ré<~istance a larouillede
Il'arachide (Puccinia arachidis Speg.) : ILe genre Arachis sous forme de végétation naturelle n’existe

que dans cing pavs du monde . Argentine, Bolirtwe, Brésil, Paracgua~ et L'ruguar. Le centre d’origine du
genre seraur dans la région de Matro Grosso oi se trouve la sowurce dii fleuve
genre n’est pas biern délimuarde,
provisorre. I ’arachide culrir ée,

Paragua~. ILLa taxonomie du
en sep! seclfions €ranl erncore
zone recoutrranr le sud Jde la

h\pogaea st dirisée en sous espéces et
variétés botaniques ayant une distribution géographique spécifique en Amérique diu Siud [La roullle de

l"arachide duue a Puccinia arachidis Speg. est une maladic importante artaqieant cette ciulticre
également orniginaire de ’Amérique du Sud oa clle a F10olué arec <sa plante-hote.

La plupart des 39 accessions ayant montré une résistance a la rouitlle appaecrtiennent aw t~ pe §'alencia
strié en provenance dit Pérou. D’oia la conclizsion quela résistance ala routlle serait également ortgninaire du
Pérowu. Il fauut donc lancer un programme de collection bien défint auu Pérou, en rue d’améliorer et d°élargar
le pool génique existant. Certaines espéces saurvages d” Arachas appartenant a différentes sections ont fa
preuve d'une résistance ou méme une tmmunité a la routlle. I es trar auux en cours tentent d incorporer cette
résistance afin d'améliorer la culture d’arachide. L étude de son habitar naturel tndigre gque I° Arachas

l« gioupement de ses quelgues TO espéces

Arachis hypogaea L .. est originaire de la
Bolivie ¢t le naord-est de (" . Argentine sur le vrersant est des . Andes A
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Species 1n sections Arachuis and Rhizomatosae occur
in all five countries, but section Erecrotdes 1s not
known to occur 1n Uruguay (Valls et al 1985)

, , s
routlle et d’autres maladies qu’on aurait suppose De
we du Sud sont windispensables pour etudier la 1ariation
les espéces sauvages d’ Arachis

assigned informally to groups (sections and series)
based on morphological structures and the cross-
compatibility and ferulity of hybnds (Table 2)
Apart from vahdly pubhshed names, 12 speaific
names have been used in the hterature (Resslar
1980) The use of imvahd 4racius epithets has
created much confusion Therefore, unul authentic
descriptions of various species become available, it 1s
convenient to refer to the genotypes, accessions by
their collector numbers These, as well as more
recently collected species, are expected to be for-
mally described in the near future The genus 4ra-
chus s hikely to have 70 species (A Krapovichas,
IBONF. personal communication 1984) This
number may be exceeded as more collections are
madc in South America

d " e de la
cautage serail plus exposé a l"attaqu

recherches approfondws effectuées en Améng

v entuelle du pathogéne ainst que la résistance @ la rouille chez
¢

Taxonomy

Arachis hypogaea was first described as a species by
Linnaeus (1753) Bentham (1841)associated Arachus
for the first ume with the genera Sty/osanthes and
Chapmanmia 1n the tribe Hed\y sareae of the family
Legumunosae Taubert (1894) separated the tribe
Hed\sareae nto six subtribes and Arachis was
placed in the subtnbe Sti/osanthineae Three genera

the subtribe Sr)losanthineae are more widely dis-
tributed than Arachis (Gregory etal 1973) Specific
and supraspecific differentiation in Arachis follows
the drainage basins and nver beds of the continent,
while the greatest diversity occurs in the headwaters
of the Paraguay river in the region of M:to Gnr;srs(:;
ce
B of the gonus. COledf;g‘:n: :CCC:IT:mg onthe of the subtribe Stylosanthineae ve ., Chapmanna,
ot of he Brasilan hield (Gregory ct al Styvlosanthes, and Arachis have a distinct tubular
highlands of the Brazihan s Srfoamthe. and drai have s done taduls
1980) of Arachis species is res- The genus 4rachus differs from Stlosanthes and
The natural oc‘-urrg:;fym Brazil, Paraguay, and Chapmannia by having a geocarpic peg an under-
tln;nctcdat; /;rpg:Cr:;lbn?;;elongmg‘ to all sections of the ground fruiting habut, and by producing most of 1ts
rugu

The Genus Arachis
OQrigin and distribution

The natural occurrence of the genus Arach{)s 15;;):&
fined to thatarcea of South America that 1;1 ou aed
by the Amazon rnver to the north, the la :l: r e
to tne south, the Atlantic 10 the east, ank \l%‘;>
foothlls of the Andes to the west (krapovichas 1an;
Gregony et al 1980) (Fig la and b) Howcxcr.spand
evplorations have yet to be made in man\ areas,

bution of the genus may eventually be

Arachis hypogaea L.
2. Valls 1983,

the distni

tound 10 o Fote) wder (Simpson 159 flowers at the lower nodes (Taubert 1894, Burkart

cvolutt

\ alls et al 1989)
d] he geocarpic habit has largely determined the

on of the genus The aenally fruited genera of
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Figure la. Geographic distribution of Arachis in
South America (group a) (after Valis et al. 1985).

Figure 1b. Geographic distribution of Arachis in
South America (group b) (after Valls et al. 1985).

1939. Hoehne 1940) Arachis 1s now placed i the
tnbe Aeschynomeneae (Benth ) Hutch , formerly
considered to be one of the subtnbes of Hed) sareae
(Rudd 1981) The taxonomy of the genus is not well
delineated and new and unidentified taxa are regu-
larly reported.

The wild species show marked interspecific vana-
tion for vanous morphological features Both
annual and perenmal forms occur and 1n some cases
this character 1s difficult to ascertain The genus 1s
further subdivided into sections and senes (Krapo-
vickas 1969, 1973, Gregory et al 1973), which are,
however, invalid according to the International
Code of Botanical Nomenclature (Resslar 1980)
Nevertheless, the section and series groupings have
been used extensively in the hterature and most
groundnut workers are familiar with this system of
grouping The key (Table 1) to the seven sections 1n
the genus Arachis is a tentauve attempt to highlight
certain morphological characters that have been
used in the subdivision of the genus into sections and
series Before 1839 only one species of Arachis was
described the cultivated groundnut, Arachis hypo-
gaea Bentham (1841]) descrnibed five species, and
Chevahier (1934-35) recognized six In the early tax-
onomic treatments by Chevalier (1934-35), Hoehne
(1940), and Hermann (1954), only the above-ground
parts were considered Gregory et al (1973) and
Krapovickas (1973) recognized and emphasized the
importance of underground parts of stem, root, and
reproductive structures in the classification of Arg-
chis At present, there are 22 descnbed species

Origin and distribution

The center of origin of the cultnated groundnut,
Arachis hypogaea, has been discussed many umes
Brazil was considered to be the center of origin by
Bentham (1859) Mendes (1947) believed that the
groundnut originated in the state of Mato Grosso,
Brazil, which 1s generally recognized as a major
center of diversity for the genus However, Krapo-
vickas (1969), who collected extensively 1n South
America, postulated that A hipogaea probably
originated 1n Bolivia and northwest Argentina on
the eastern slopes of the Andes This area 1s a very
important center of vanation for 4 hipogaea subsp
hypogaea 4 monuticola, another tetraploid species
In section Arachis, al<a occurs 1n this region A
monticola, which 1s fully cross<compauble with A4
hypogaea, can be considered 10 be the closest wild
relative of the cultivated form This species resem-
bles the cultivated groundnut closely and differs
mainly in characters such as catenate pods (the seg-
ments of fruit are separated by a length of 1sthmus),
and longer pegs, which enable 1t to survive in the
wild Krapovickas (1969) also considered ethnobo-
tamical evidence, such as the diversity of the uses of
groundnutinthis region Cardenas(1969) supported
the Bolivian ongin of groundnut and an independ-
ent origin in Brazil 1s unlikely (Gregory et al 1981)
In addition, six secandary centers of diversity are
recognized, and a brief descnption of the genocen-
ters 1s ginen below, following Krapovichas (1969)
and Gregory et al (1973)
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Secuon Rhizomatosae Krap et Greg nom nud.
Senies Prorhizomatosae Krap. et Greg nqm nud.
Series Furhizomatosac Krap et Greg nom nud.
Secuon Trnierecioides Krap nom. nud

(= Ser Trifoholarae Krap. et Greg. nom nud.
under sect Erectoides Krap. et Greg nom. nud.)

Section Caulorhizac Krap et Greg. nom nud.
Secuon Ambinervosae Krap et Greg nom nud
Section Arachis nom nud

Series Annuae Krap et Greg. nom nud.
Series Perennes Krap et Greg nom nud

Series Amphuiploides Krap. et Greg nom. nud.

Section Extranervosae Krap. et Greg. nom. nud

Section Trisenunalae Krap. et. Greg. nom. nud.
4

Secuon Procumbensae Krap et. Greg nom. nud
(= Ser. Procumbensae Krap. et Greg. nom nud.
under sect Erectoudes Krap. et. Greg. nom. nud.)

Section Tetraerectoides Krap. et. Greg. nom. nud.
(= Ser. Tetrafoholarae Krap. et Greg. nom. nud.
under sect Lrectoides Krap. et Greg. nom. nud.)

Rl

..yv partof the nver basins of
.+ (bordenng northeastern
_.ayuay, and southern Mato
. I'aulo 1n Braal), probably
** unde do Sul, Brazil. This

A}

region is rich in subsp fastigiata; var fastigiataforms
are more common than var vulagaris forms. A few
subsp hypogaea forms also occur. There could have
been some introgression within the subsp fastigiata,
since some intermediate forms have been found.
Both valencia and spanish forms could have evolved
in this region.

Table 2. Valid Arachis epithets!.

Species
Section? Serics ploidy level Author citation
Arachis Annuae A banzocor Krap. et Greg 20 in Krapovichas ct al 1974
Perennes 4 villosa Benth. 20 Bentham 1841
4 diogor Hoehne 20 Hochne 1919
4 helodes Mart ex Krap et Rig 20 Krapovichas and Rigom 1957
Amphiploides A hypogaea L. 40 Linnaeus 1753
A monncola Krap. et Rig 40 Krapovichas and Rigom 1957
Caulorhizae { repens Handro 20 Handro 1958
Frectowdes Trifolhiolatae 4 tuberosa Benth 20 Bentham 1841
A gauaranitica Chod. et Hassl. 20 Chodat and Hassler 1904
Tetrafoliolatae A paraguariensts Chod ¢t Hassl. 20 Chodat and Hassler 1904
A benthamu Handro 20 Handro 1958
A martui Handro 20 Handro 1958
Procumbensae 4 rnigonn Krap et Greg 20 Krapovickas and Gregory 1960
Extranervosae A prostrata Benth 20 Bentham 1841
A marginata Gard 20 Gardner 1842
A illosuhicarpa Hochne 20 Heohne 1944
A lutescens Krap. et Rig. 20 Krapovichas and Rigoni 1957
Rinzomaiosae
Prorhizomatosae A. burkarm Handro 20 Handro 1958
Eurhizomatosae A. glabraia Benth. 40 Bentham 1841
A. hagenbechn Harms. 40 in Kuntze 1898
Triseminalae A. pusilla Benth. 20 Bentham 1841

1. After Krapovickas 1973, Gregory et al 1973
s

2 No species have been described in section Ambinery osae, though germplasm 1s available

2. Southeastern Brazil (Goias and Minas
Gerais)

This includes the river basins of Tocantins and Sao
Franscisco. A predominance of subsp fasugiata
forms was observed with an increasing frequency of
spanish types.

3. West Brazil (Rondoma and northeastern
Mato Grosso)

This region still needs to be explored properly. The
socalled 4. nambyquarae, which is now considered
a form of hypogaea with vanegated seed coat, and a
few fastigiata forms with yellow seed coat, occur in

this region. A. villosulicarpa, a diploid wild species
with fairly large fruits, was found to be culuvated by
natives of Juruena and Diamanuno (Hoehne 1944,
C.E. Simpson, personal communication 1985).

4. Bolivia (Eastern slopes of the Andes)

Var hypogaea forms predominate here, featurning
extensive vanabihity for various morphological
characters. A few valencias have been found, and
even fewer spanish forms. In this region, a great
range of ccologically distinct groundnut-growing
arcas have been found at altitudes of up to 2000 m.
There may have been significant introgression
between subsp hypogaea and subsp fasugiata in
this area.



5..Peru

Mostly primitive valencias (var fastigiafa), charac-
terized by constricted fruits with prommcnl' bcal\js
and highly reticulated, thick shells, occur in this
region. Similar forms were obsgvgd in many pre-
Columbian archaeological remains in coastal Perg,
indicating that this type of groundnut was grown in
the ancient agricultural system of Peru. Subsp hypo-
gaea (both var hypogaea and var hirsuta) forms are
also found and may still be cultivated on the Pacific
coast. A few typical virginia runner forms were also
found in this region but they may be later mfroduc-
tions from North America. Spanish (vulgaris) land-
races have not been recorded.

6. Northeastern Brazil

Considerable variability exists in this region espe-
cially in the subsp fastigiata. Spanish forms predom-
inalé, some of which are typically largc-sgded. A
few hypogaea forms also occur in this region.
The progenitors of A. hypogaea are yet to be
identified. On the basis of cytogenetic evidence,
Husted (1936) suggested that A. hypogaea had an
amphidiploid origin. Mendes (1947) concluded mat
it arose through spontaneous chromoso'mc dpublmg
of a diploid form. Krapovickas and Rigoni (1957),
and Smartt and Gregory (1967) suggested that t’hc
derivation was directly from a wild allotetraploid.
However, the wild amphidiploid could also haye
evolved from a hybrid between annualand perennial
species within the section Arachis(Gregory anq Qrc~
gory 1976) and the parents could have been similar
(0 A. cardenasii Krap. et Greg. nom. nud. anq A
duranensis Krap. et Greg. nom. nud. On the basis of
karyotype studies, Smartt et al. (1978) suggested
that A. batizocoi Krap. et Greg. nom. nud. and A.
cardenasii Krap. et Greg. nom. nud. could be the
probable ancestors. Singh and Moss (1982)also sug-
gested that A. cardenasii Krap. et Greg. nom. n.ua'.
could be one of the parents for the tetraploid species.
However, as Stalker (1980) indicated, many species
have still to be collected and more basic infor.mauon
is required before the question of the putative par-
ents of the cultivated groundnut can be .rgsolvcd.'
Though the cultivated groundnut originated in
South America, it is now cultivated in many coun-
tries across the world, between latitudes 40°N gnd
40°S. In Peru, groundnut has been cultivated since
3000-2000 B.C. (Johnson 1964, D.J. Banks, OS‘U,
personal communication 1985), but no form of wild

Arachis has been reported from Peru. Cultivation of
groundnut above the subsistence level of agric':u.h.urc
could be attributed only to the then level of civiliza-
tion (Krapovickas 1969).

Groundnut could have spread to the old world
only after the Spanish and Portugese colonization of
Sox;th America. There is no credible evidence for
any pre-Columbian spread of groundnut to Africa
or Asia. Africa, where a considerable amount of
variation exists, especially for var hypogaea types,
has been tentatively described as a secondary center
of diversity (Gibbons et al. 1972). However, the
diversity in African germplasm is much less than
that in South American germplasm, and hence it can
be only a tertiary center of diversity.

Taxonomy

As in the case of interspecific taxonomy of the genus
Arachis, intraspecific classification of A. hypogaea
has received much attention by varnious workers.
Most of the early systems were based on growth
habit, presence or absence of dormancy, and matur-
ity (Bouffil 1947). However, later attempts .w'crc
based on branching pattern and location of fruiting
branches. Gregory et al. (1951) presented a compre-
hensive study in which A. hypogaea was divid;d into
two large botanical groups, ie., virgix}la and
spanish-valencia, on the basis of the branching patt-
ern described by Richter (1899). The presence o
absence of reproductive nodes on the main axis a_nd
the arrangement of reproductive and vegetative
nodes on the laterals (alternate or sequential) were
considered the most important criteria in this
classification. .

The subspecific classification of A. hypogaea 1s
given below (after Krapovickas 1969). ‘

A. hypogaec L. subsp hypogaea Krapovickas et
Rigomi .

1. var hypogaea Virginia type (western Brauil
and Bolivia) .

9 var hirsuta Kohler (Peru) subsp fastigiata
Waldron .

. var fastigiara Valencia type (Guaranian,
southeastern Brazil and Peru) .

2. var vulgaris Harz Spanish type (Quaraman.
southeastern Brazil, and northeast Brazil)

A few attempts have been made to relate the cl.as—
sification of the cultivated groundnut by B}lntlng
(1955, 1958), extended by Smartt (1961), wnh thg
taxonomic treatment of Krapovickas and Rigoni
(1960) and Krapovickas (1969). Gibbons et al.(1972)

described four cultvar groups in var hiypogaea, one
in var fastigiara and three in var vulgaris. Each of
these cultivar groups was subdivided into a number
of culuvar clusters based on various morphological
characters such as plant habit, and pod and seed
characters. This classification was based on a study
of the matenal available in Africa. From the extent
of vanation, they considered that Africa was a
secondary center of diversity. A somewhat similar
classification was given by Varisai Muhammad et al.
(1973a,b), in which they classified the available
material into 45 different varietal groups. However,
these classification systems fail to explain the extent
of diversity in much larger collections. Moreover,
considering the number of intermediate forms now
available in the germplasm collection at ICRISAT,
any agronemic classification will be cumbersome
and one may end up with too many classes to be of
any value.

Sources of Rust Resistance

Groundnut rust ( Puccinia arachidis) is an important
fohar disease causing substantial yield loss to
groundnut in many countries (Subrahmanyam and
McDonald 1983). Rust, in combination with leaf
spots, can cause yield losses exceeding S0% (Gib-
bons 1980), and losses of over 709, have been
recorded at ICRISAT Center (Subrahmanyam et al,
1980a,b and 1984). Although the disease can be
controlled by fungicides. this approach is too expen-
sive for many developing countries.

Screening for resistance 1o rust has been success-
fully carried out by numerous workers (Mixon et al.
1983). At ICRISAT a large collection of cultivated
groundnut and its wild relatives has been assembled
by the Genetic Resources Unit (Rao 1980, Rao and
Sadasivan 1983). Intensive screening of the available
germplasm for all the major groundnut pests and
diseases was conducted in order to identify sources
of resistance for incorporating genetic resistance
into high-yielding cultivars. Screening of germplasm
for resistance against rust and late leaf spot was
carried out during 1977-84 under natural disease
pressure in the ficld and several sources of resistance
1o rust and ‘or late leaf spot have been reported by
Subrahmanyam et al. (1980a.b). Subrahmanyam et
al. (1983). and Subrahmanvam and McDonald
(these proceedings). Cultivated groundnut and wild
Arachis species accessions with resistance to rustare
listed in Tables 3 and 4 with details of their identity,
origin, and botanical type.

Resistance in A. hypogaea

Out of about 9000 groundnut accessions screened so
far, 39 have shown resistance to groundnut rust, but
some appear to be duplicates (Hammons, these pro-
ceedings). However, various morphological charac-
ters indicate that they are not duplicates in the real
sense (Reddy et al., these proceedings). Most of the
resistant accessions belong to the botanical variety
Jastigiata, while less than 10 belong to var hypo-
gaea, and none to var vulgaris (Table 3). It is not
surprising that var vulgaris does not include rust-
resistant types since spanish type landraces are not
known from Peru (Krapovickas 1969). Among the
hypogaea resistant types, two accessions from Hon-
duras (1CG 7899 and 7900) originated from a cross
with a resistant Tarapoto line (var fastigiata ) from
Peru as per the available germplasm records. These
fastigiara types differ from normal valencia typesin
having a thick and highly reticulated shell and pods,
which are constricted, prominently ridged and con-
spicuously beaked. The seeds of most of the resistant
accessions are either purple or are varicgated with
splashes of purple, red, or tan. They generally have a
long maturation period. Most of the rust-resistant
accessions are poor yielders, and have other undesir-
able agronomic characters (Subrahmanyam et al.
1980a, Subrahmanyam and McDonald 1983).

The study also revealed that about 90% of the
resistant genotypes are landraces from South Amer-
ica, or in some way related to such material, origi-
nating from Peru, which is a secondary center of
diversity for the subsp hypogaea var fastigiata (Gre-
gory etal. 1973). The origins of lines ICG 2716 (from
Uganda) and 1CG 6022 (from Sudan) are uncertain
but plant and pod characters suggest that they were
introductions from South America, probably from
Peru. Even in the large collection at the Instituto
Nacional de Tecnologia Agropecuaria (INTA),
Manfredi, Argentina, the var fastigiara forms with
characteristics of the resistant accessions described
here come only from Peru, and may be separated
taxonomically as var peruviana Krap. e1 Greg. nom.
nud. (A. Krapovickas, IBONE, Personal communi-
cation 1984). So it is logical to assume that most of
the rust resistant lines originate from Peru. Of all the
cultivated germplasm accessions screened so far,
only about 62 originate from Peru; about 50% of
these are resistant to rust. The collection data indi-
cate that almost all of these accessions could be
traced to the Tarapoto region of Peru. Thus the
existing evidence suggests that the resistance to rust
in the cultivated groundnut has evolved in or around




Table 3. Rust-resistant cultivated groundnut accessions (after Subrahmayam et al. 1980a,b).

1CG Botanical Seed Rust
Number Idenuity Origin variety color reaction
1697 NC Ac 17090 Peru fastigiala Light tan MR
1703 NC Ac 17127 Peru fastigiata Tan!purple MR
stripes
1704 NC Ac 17129 Peru fastigiata Light tan MR
1705 NC Ac 17130 Peru Sfastigiaia Tan MR
1707 NC Ac 17132 Peru fasugiaia Purple MR
1710 NC Ac 17135 Peru Sfasugiala Purple MR
1712 NC Ac 17142 Brazil Sfastigiata Tan MR
2716 EC 76446(292) Uganda’ Sastigiaia Purple R
3527 USA 63 - fastigiata Purple R
3580 C. No 45-23 - Sastigiaia Tan MR
4683 U 4-7-7 - fastgiata Tan MR
4746 Pl 298115 Israel, USA? hypogaea Off white MR
4747 Pl 259747 Peru Jasiigiaia Purple HR
4790 Krap. st.16 Argentina fastigiaia Purple R
4995 NC Ac 17506 Pereu Sfastigiata Purple MR
6022 NC Ac 927 Sudan Sasiigiala Purple MR
6280 NC Ac 17124 Peru Jfasnugiata Tan/purple MR
stripes
6330 P1 270806 Zimbabwe fasiigiaia Purple R
6340 Pl 250680 Honduras? Jfastigiara Purple R
7013 NC Ac 17133RF* Peru fastigiara Purple R
7881 P1 215696 Peru Jastigiala Purple R
7882 Pl 314817 Peru Jastigiata Light tan R
7883 P1 315608 Israel/ USA? hypogaea Purple MR
7884 Pl 341879 Peru Jfastigiata Purple R
7885 Pl 381622 Honduras? Jastigiaia Purple R
7886 P1 390593 Peru Jasiigiata Light tan R
7887 Pl 390595 Peru fastigiata Purple R
7888 P1 393516 Peru fastigiata White/ red R
7889 Pl 393517 Peru fastigiata Off white R
7890 Pl 393526 Peru hyvpogaea Red M
7892 Pl 393527 B Peru fastigiaia Tan/purple R
stripes
7893 Pl 39153} Peru fastigiata L. wan/ purple R
stripes
7894 PJ 39364} Peru fasrigiata L. tan/purple R
stripes
7895 P1 393643 Peru fastigiaia Tan R
7896 P1 393646 Peru fastigiata Purple R
7897 P1 405132 Ecuador/ fastigiata Tan MR
Venezuela*
7898 P1 407454 Ecuador® fastigiata Tan MR
7899 P} 414331 Honduras® hypogaea Tan R
7900 Pl 414332 Honduras* hypogaea Tan MR
1. Given origins in Uganda and Sudan. respectively, uncertain. may be from Peru due to pod and plant characters.
2 Selection in lsracl in material from USA. Exact origin not known.
3. Mazzani, origin not specified, sampie source is Honduras.
4 Red flower selection at ICRISAT onginal population from Peru.
5. Ongin unceriain, may be from Peru since it is also known as Tarapoto hne.
6 Bred in Honduras, parents Flonspan runner » Tarapoio (probably Pl 259747 from Peru).
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Fable 4. Rust-resistant wild A rachis species/accessions (Subrahmanyam et al. 1983)

1CG
. , Secuon? C ot
Nombe, .. . ' : ollection Area/
ame Synonym? series? State CO\:::N" r:l::} ¢
— ‘ ‘ v action
§l:4 A. batizocoi K 9484 AR/AN Corri G
8123 A duranensis! K 7988 AR( \"\’ Qolmcm“ ARG :
- ‘ /A h i
;:;8 Arachis sp GKP 10038 AR/AN o e !
Arachis s ’ AR A’ . .
103 A:Z:;:,,; :p gl\ .:0006 AR/AN Mato Grosso ,BRA :
sp K 30011 AR/AN Mato Grosso BRA l
K216 A. cardenasii! GKP |
21 L 3 0017 AR/ PE :
j:f;; A. chacoensis! GKP 10602 ARI/PF: :i:.l':r(::)cC‘ ad !:()I’ ,
- 5 A. correntina! GKP 9548 AR, PE Corrie ‘JM ° l RY‘ |
i\’m- A. correntinat GKP 9530 AR/ Pf; (‘(3 “'U”t? e I
h‘l34 A. correntina! K 7897 AR}' P!:: C( "f‘:mf-‘ PO l
§lf() A. correntina? K 9530-1 AR/PFE (‘OmLmcs e l
Itl:'S A. stenosperma’ HLK 408 /\R'l’li }"v‘"’”el”k.‘ e l
?\)1-6 A. srenospermat HI K 41] ARt']’F ])T”tmt. DA R
§137 A. _xl((’nn.\penna' HLK 409 /\R/Pf': P“:?mf‘ bR e
2;:-.4’ A. villosa Pl 210554 AR,‘I’I;, ‘-‘md A i
;“ 52 A. /M'/gdt'.\‘ GK 30031 AR PF Mato Gros A ;
;;ij Ara(‘hl:\ sp Mantredi-5 AR/ PE o e A |
s Arachis sp GK 30035 AR/ PE Mato Grosso BF;A 'HR
5130 A. paraguariensis KCF 11462 ER,TE Cordhller PR
R, TE ra RY [
§127 A. appresipila? GKP9
g 990 FR/PR M 3ross
ngK A. papresipilal GKP 9993 ER;’PR \;;’io E{Mw o\ l
129 A. appresipila} GKP 10002 ER/PR ‘\13‘2 C::OM)0 ?};A l
- h 0850 JRA 1
8142 A. villosulicarpa EX
- BRA 1
8149 A. glabrara HLK}
§ _KHe 552 RZ/EZ S
S My
g:;(; A. glabrata HLKHe 553 RZ/EZ S M::z g:z:z gRA l
o A. glabrata HLKHe 560 RZ/EZ S Mato Gross I Ra :
b j gja:rara GKP 9566 RZ/EZ Trinidad ° /::i? l
G cwme mm o dlow. B
¥002 o i K 25/ Ei S Mato Grosso BRA 1
R90OR A. glab / \ .
€033 . Avlahmm /§ {—‘990 RZ EZ S Muato Grosso BRA l
fore ,14 A/a/ rata GKP 9797 RZ EZ S Mato Gro . HR‘ l
3 ‘ o s PR e D VI JTOSS0 A
fore o ::/:’::zg 8:;: 3227 RZ/EZ S Mato Grosso BRA :
dot] b oxh 99.:(5) 0 RZ/EZ S Mato Grosso BRA ]
35-p RZ,EZ : S
::33 o OKP o6t RZ,‘ ;; Mato Grosso BRA |
PR I Z, BRA
8171 A. ﬁlf,'bZﬁZ ((;;}}: 3:;‘: RZEZ S Mato Grosso BRA :
Sons 2 RZ/EZ S Mato Grosy
i A. glabrara GKP 9893(a) RZ/EZ Mato G . A l
o A. hagenbeckii HL 486 RZ/E2Z ( i o A |
Sgli A. hagenbeckii A4l 11 R7"» EZ s HRA !
g,i; A. /:agrnbeckii HLKO 349 RL/EY Cor ' l
S1%s Arachis sp HLO 333 RZ; 57: C rfc:mc" e l
;“56 /‘f(l(‘hl}f sp K 7934 RZ'; Ei \::jr:n‘l‘“ MY !
PP A"”’"f sp GKP 9567 RZ/ EZ .Trlﬁid'ids }’R»' |
S1eg Ararhl.x sp GKP 9580 RZ, EZ A sunc‘mn ”R\ l
Arachis sp GKP 9592 RZ EZ —\;uncion :’ﬁ:’ :
A - ’ 1
Continued
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Tabte & ==~

Section; Collection Arca!’ . Rus.t .
1CG 'm? series? State Country* reaction
Synonyms i

Num s Name i - — PRY |

. Tk RZ EZ  ltobati
816t RN (-k:: 3(:,!;:( RZ EZ S Mato Grosso  PRY.BRA 1]
gle! SRRy tr:!’ 96;35 RZ FZ S Mato Grosso 222 1
8162 £-000 sp (f”, 9667 RZ/EZ S Mato Grosso ,

. . } e _ R
81e¢ raemesp 1960 No.100 R_Z;Ei : : !
81% paoew 2A5 301 Rz E . ARG x
g91¢ d-nisp GNP 9553 RZ/EZ Lomcpus SRy I
89S ety (-‘Kp 9391 RZ.EZ Asuncn(3n BEA :
892¢ senomiaD (:KP 9893(p1) RZ EZ Mato Grosso bl :
893 e GKBSPSCZ30085 RZ;EZ  Portacheulo Kot :
8Osz L2 ap GKP 12922 TR Bahia ]
S : y 2922 ihi
815 Lornd .
C s Nre qehas: 1= Langtord: O 7 Ojeda, P = Pietrarelh:
Lo ¢ Caohal G GreponscHEE Hammons: He = Hemsy: K = Krapovichas b= Langtor
Coiemom 12 Tanan CILTMNS .

: t': cramn e P A’“m;“ v\ = Fyrranervosae: RZ = Rhizomatosae, TR = Triseminalac.

A R--.- .roioatpen ERC ‘;"":“m,‘ ; - -‘rurr,)i,“[‘”()p PR = Procumbensae; V2 = Lurhczomatosae.

4 Som an s PR }‘(;‘;:l’:‘:\.n‘.‘!n . BRA = Brazil; PRY = Paraguay.

S Cowncm v 1T v.,m",'_-‘-‘;\‘;h. - i

6 P - i ce ey easnrnl

ivars . robably
—w-a1lv such cultivars are p
Peru ¢ e zommaally such

150 : es 8 dnuts. )

1sun= Irum ocgqer groun ]

‘ Moce -==— coliections from Peruare arriving at

IC-R;S.‘\-T—Z‘; preliminary observations indicate

that 5.~;[:¢ -2 -sa zmsessions have resistance to rust.
od -t - -

Resistancs i wild .4rochis species

sons testad in the section Arachis
s _-...';. or highly resistant o rust (.Table.
ST T -.‘»(:r-_;i cpecies. A, batizocol
e, el and A cha-
BT T ‘*—‘-‘—«‘\m:‘.o:h;‘ disease. How-

P, - - T2 Alisaranecs
LIS ARSI S Y

~robably the closest relative to
" ¢ Thespecies from sec-

lioms Eracrnicee  Eurancryvsde. ,f{}::‘:.umawsae,
a'_’;r:?-;;;z (ha were tested were immune to
e ~umber of acvessions t.estedf in
e e Lg e B romervosce, and Trisemina-
sesnnt Tesoizes £U -‘.imam 4l 1983). Sev-
T Cimecimens at CENARGEN/
e.—z._ ::-4 = Boysl were examined by the
EMzR 222 Basia. Br ;,,.. mcemed on several
ST R .—;g ?mm'ci...:; grachis, Erecioides,
SpEREns o g;\.»:.cs‘:r‘.;:::”;;:mw& No pustules
Ex':vr.::.:ef ;m.» ,:.,-\ relonging to the sec-
“4:: orees :?‘ >’ (::.:;l\,;;; ~se. and Trisemina-
uoss AmTaenesy T < of A. tiabrata had rust
Joe. A puzmaer o SpETIRES reported for speci-
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mens of A. glabraia collected by W.A. Archer and
A. Ghert (Bromfield 1971).

Mild to very severe rust symptoms were 'obse;ved
by the author on species belonging to sections rc:
chis, Erectoides, and Rhizomatosae “rhen on a co }
Jection expedition during April 1984 in the state od
Matto Grosso do Sul, Brazil. Ru§t was also observe
on a few plants of A. glabrata in a screen house.

Very little information is avax?ablc on 1}.\e. oc;ux.--
rence of pests and diseases of wild Araclys in their
natural habitats. Observations on herbarium mate-
rial and on live plants by the author (both on plants
in the screen house and on nat'ural pOpulan;x§ Qur-
ing collection expeditions) indicate that 4 rac‘ 1is sipc-
cies may be infected, to a greater dcgr’u: 113:1
expected, by a number of pathogens mclu@mg rust.

Hence it may be necessary to gather more mfo.rr"na(;
tion on such natural occurrence of p'alhog,cns ‘alno
their pathogenicity. Differential refzcuons wcreya §0
observed in A. monticola (Bromf:cld and Ce\artn)

1970, Hammons 1977). These differences could be
due to variation in the pathogen, hosl-path.oget"t-
environment interactions, or even to c'on.fusmn :Dri
the identification or to intraspecific variation (:S:l

rahmanyam et al. 1983). As A. mgnngolg is hig ly
variablc‘ and it is difficult to ma‘nmax‘n its genc‘u.c
identity since it introgresses easily with th'c cul t;
vated groundnut (Gregory et .al. !973), the vanaucio
in rust reaction in this species is probably duc']d
variability in the host. In any casc a number of wi

species of Arachis are presently available with vary-

ing degrees of resistance to groundnut rust.

Conclusions

Much has still to be done 10 clucidate the origin and
taxonomy of the genus Arachis. The authentic des-
cripuion of several species is an immediate need. A
proper understanding of the taxonomic level of
material available is essential for the exploitation of
the genus. The origin of Arachis was probablvinthe
planaltine region of South America. The cultivated
groundnut probably originated in south Bolivia and
northwestern Argentina on the eastern slopes of the
Andes. More information is nceded to understand
the intrasectional relationships in Arachis and the
ancestry of the cultivated groundnut.

Resistance 10 rust in the cultivated groundnut
appears to have originated in Peru. The evidence
available indicates that the genes for rust resistance
in A hvpogaea are nonrandomly distributed in the
region of Peru. These sources of rust resistance in A.
hypogaea are already being exploited at ICRISAT
and clsewhere. More recent collections from Peru
are presently becoming available at ICRISAT. and
preliminary observations in the quarantine nurseries
indicate that a number of them may possess rust
resistance. Pointed collections should be carried out
in Peru and in surrounding areas to find more germ-
plasm having resistance to rust. Such a search may
also result in obtaining accessions with yields
beyond the postulated yield/ resistance barrier (Sub-
rahmanyam et al. 1984) as some introgression may
have occurred in this secondary center of diversity.

A number of Arachis species accessions are
immune or highly resistant to groundnut rust. More
species "accessions. especially in sections other than
Arachis and Rhizomatosae, are presently becoming
available and should be screened for rust resistance.
Attempts are being made to transfer this character
from wild relatives to the cultivated groundnut.
Wild species may have different mechanisms of
resistance and so provide the possibility of combin-
ing rust resistance of wild and cultivated, to give
more cffective and stable resistance. More input to
understand the possible variation in the pathogen,
specially in the wild, in South America, is essential.
This has significance not only in groundnut
improvement, but also in the context of interna-
tional exchange of germplasm, specially the non- or
Poor seed producing species that need to be trans-
ferred in the form of cuttings or live plants.
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