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It was previously reported (4) that the USDA Plant |Introduction (P.1.)
Pi sum col l ection contained at |east 420/1835 pea seedborne mosaic virus
(PSbMV) -i nfected seedlots, 40% of which ( 168/420) had originated in India.
Mor eover, original seeds of many recent accessions fromnorthern India were

tested and found to transmt PSbMWV. Fortuitously, 23 seedlots siml-
taneously introduced from northern India were found to contain PSbMW-immune
germpl asm. This unparalleled concentration of PSbW inoculum and PSbhM-

i mmune Pisum gernplasm in northern India caused us to wonder whether this
regi on may have been the center of origin for this virus, and consequently
also the center of PSbMV-immune germplasm hence, the subject of this
paper.

Origin of PSbMW inoculum Of 472 Pisum accessions introduced from
India in 1969-70 and tested (4) for seed transm ssion of PSbM, introduced

seeds of 138 transmtted the virus to 3% to 25% of their seedlings. In the
P.1. number sequence between Pl 356858 and 356978 ( 120 accessi ons), seed-
transm ssion of PSbMV occurred in at least 53 (44%). Among these 138

infected accessions from India, exact |ocations could be mapped for 45
(Fig. 1). Of these 45 infected accessions, 35 (78% had originated within
the state of Uttar Pradesh or very near its border, with 7 of the remaining
10 originating in other states of northern India.

More 1969-70 Pisum accessions (472/672, 70% had been introduced from

Uttar Pradesh than from all other regions conmbined (Table 1), this single
factor accounting for the predom nance of infected seedlots from this
st ate. The preponderance of collections (453/472, 97% from northern India
is significant, | believe, indicating a greater degree of Pisum adaptation
and cultivation in this tenperate region of the subcontinent. Wher ever
limted collections were nade in the tropical south, however, at least 251
of the accessions were found to contain PSbMV. Al'l nine accessions from

Tam | Nadu, in SE India, contained PSbW.

Oigin of PSbMV-imune gernplasm Of 672 Pisum accessions introduced
from lIndia in 1969-70, 509 were tested for imunity by PSbM-inoculation in
1979 (4), identifying 23 sources of immunity. Thereafter, the remaining
163 accessions were also tested, revealing another 12 accessions containing
pl ants that were PSbMV-imune (neither approximately 300 commercial pea
lines from devel oped countries nor 200 P.T. accessions from devel oped
countries was found to contain PSbMV-i mmune ger mpl asm). Wher eas t hese
accessions had originated from 21 countries, 34/35 accessions containing
PSbMWV-i mmune plants originated in India. O these, 33/34 canme from north-
ern India, the majority fromUttar Pradesh (8 locations shown in Fig. 1).
The remaining 1/34 from India cane from Maharashtra (W | ndi a). The only
PSbMV-i mmune accession (1/35) originating outside of India came from

Mal aysia, an area into which imm grations from India occurred after 800
A. D.

Hypot hesi s. Thus, these investigations indicate that the geographic
concentration of PSbM inoculum and the coincidence of PSbMW-infected Pisum
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seedlots and PSbMW-inmune gernplasm in northern India is a unique associa-
tion, probably not occurring in any other region in the world.
Not wi t hst anding the inadequacy of supplementary, definitive information, |
hypot hesi ze that northern India indeed represents an original epicenter of
PSbW/ from which the virus was dissemnated to other parts of the world in
infected Pisum seeds.

Properties of present PSbM/ strains suggest that an acquired viral
genetic ability to induce its transm ssion through host seeds would have
greatly favored survival of the virus. For instance, there are no known
non- Pi sum persistent inoculumreservoir hosts of PSbMW from which disease
spread (by aphids) could occur, i.e., the virus perennates exclusively in
infected seeds. W t hout seedborne inoculum therefore, survival of the
virus woul d have been dependent upon spread from a continuous supply of
infected annual host plants. The probability of occasional inoculum dis-
continuities, causing breaks in the disease cycle and |oss of PSbMV, is
substanti al . This deficiency would have been further aggravated bv a very
narrow host range, characteristic of present-day PSbMW strains. Survival
of PSbMWV in its center of origin, then, would certainly have been favored
by seed-transmi ssibility in Pisum

Devel opment and proliferation of PSbM-inmmune Pisum lines in northern
India (genotype sbm sbm) (5) suggests that in some cases PSbMV immunity
conferred a yielding-ability advantage, compared to PSbMV-susceptible
l'i nes. Such lines likely would have been noticeable to aboriginal growers
and could have been chosen for superior yields, w thout know edge of cause.
At the same time, other Pisum lines providing continuous seedborne inoculum
may have tolerated infection and yielded satisfactorily despite the
presence of PSbMV. Both mechani sns proceeding simultaneously would thus
have accounted for the perpetuity of both PSbMV inoculum and PSbMV-i mmune
lines, to the time of Pisum gernplasm collections in 1969-70.

Di scussi on. The antiquity of peas in northern India nust be regarded
as relevant to the possible origin of PSbMV in that area. Centers of
earliest old-world occurrence of Pisum are still partially and only
generally defined (2, 6, 7). The general region of Afghanistan and India
is proposed as an "Eastern subcenter" of earliest occurrence, with Iraqi
Kurdi stan, southern Turkey, and Ethiopia as a "Western subcenter". It is
therefore conceivable that Pisum could have occurred naturally in northern
India, in very early ti mes. Ashraf (1) believes that if peas had been

i ntroduced into northern India, such introduction may have been as long as
1,200 years ago, and is currently searching ancient Sanskrit manuscripts
for mention of pea-like plants. Peas could have been transported from
Turkey or Kurdistan through Afghanistan to India via established trade
routes in ancient tines. However, know edge of pea seeds in ancient trade
is either non-existent or very obscure. There appear to have been no
archeol ogi cal investigations capable of indicating ancient food-use of peas
in India, certainly nothing equivalent to those (3) suggesting food-use of
peas in 7,000 BC in lIraqi Kurdistan.
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Table 1. Record of all US Pisum plant introduction
accessions reported to contain PSbMW-imiune plants

1 A
No. origin NO t

(1971-1981). ,

¢ )n NO. iICs

1/ P.l.'s reported in the follow ng citations:

Plant Dis. Reptr. 55:408-410. 1971.
Plant Dis. Reptr. 56:131-132. 1972.
Plant Dis. Reptr. 63:95-99. 1979.

Pi sum Newsl etter 12:27-28. 1980.
Neth. J. PI. Path. 87:1-10. 1981.

arwbhEe

2/ O 39 Pisum accessions reported to contain PSbM/-inmmune gernpl asm
36 had identifiable origins. The first four, introduced in 1949-57,
came fromthe "Western subcenter” of Pisumorigin; the remainder,
introduced in 1969-70, were fromthe "Eastern subcenter".

3/ UP. - Wtar Pradesh
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Fig. 1. Locations on the Indian subcontinent at which PSbMV-infected
(small circles) and PSbMV-immune Pisum (large circles) germplasm
originated. The state of Uttar Pradesh is shown in expanded

scale. Adapted from ISBN 0 85152 637 3, 1:4,000,000 scale map.
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