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ABSTRACT

The reaction of seven cultivars of Nicotiana tabacum to eight naturally occurring strains of potato virus Y from
tobacco and one from potato was determined by mechanical inoculations in greenhouse tests, Dixie Bright 244-2,
McNair 30, and Golden Stock Penish were highly tolerant to three mild strains, two from the United States and one
from Korea, and to four severe strains, one each from the United States, West Germany, South Africa, and Korea.
They also had some tolerance to a severe strain from Child and one from United States. Virus concentration in

infected leaf tissue was virus strain-and cultivar-dependent,
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INTRODUCTION

Many strains of potato virus Y (PVY) have been
isolated from naturally infected tobacco (Nicotiana
tabacum L.) plants in different countries (1,5,6,10,12,
13). These strains can be differentiated as mild or
severe according to symptoms induced in commercial
cultivars of tobacco.-The mild strains induce various
degrees ‘of mottling and vein banding, with-a slight
reduction in grthh, but the severe strains cause leaf
necrosis, malformation of leaves, and severe growih
reduction. The severe strains result in serious yield
losses with the amount of loss dependent on virus
strain, cultivar, and time of infection (11,15,16).
Potato virus Y is recognized as causing serious disease
problems in the tobacco crop in éeyeral countries
(5,6,10,13,14,16).

The diversity of PVY strains and their mode of
transmission by aphids make control difficult. The
most practical approach to PVY control, using current
technology, is the development of resistant cultivars
(5). Various sources of resistance to PVY have been
reported in the genus Nicotiana (2,8,13), but until
recently (5,7), the relevance of these sources of resist-
ance to the various strains of PVY has not been empha-
sized. '

This report describes the reactions of seven cultivars
of N. tabacum to nine strains of PVY. Three of these
cultivars, Dixie Bright 244-2, Golden Stock Penish, and
McNair 30, have been reported tolerant to a severe
strain of PVY in Korea (14). The purpose of this
study was to determine the reactions of these tobacco
cultivars to other strains of PVY from different coun-

tries.

MATERIALS AND METHODS

Tobacco Cultivars. Seven cultivars of N. rabacum
were used for this study. Four of them, Burley 21,
NC 95, NC 2326, and Havana 307, are being, or have
been, utilized as commercial cultivars worldwide, The
other three, McNair 30, Golden Stock Penish, and
Dixie Bright 244-2, were obtained from Korea Ginseng
and Tobacco Research Institute, and have been re-
ported to be resistant to a severe strain of PVY in
Korea (14).

PVY strains. Eight naturally occurring strains of
PVY from tobacco and one from potato were used.
They have been previously described (5, 15) and
were as follows: (1) US-P, a mild strain from potatoes
in the United States(US); (2) US-MM, a mild strain
from tobacco in the US; (3) US-MN, a strain from
tobacco in the US that is mild on root knot nematode
(RKN)susceptible tobacco cultivars and severe on
RKN resistant cultivars; (4) US-NN, a strain from
tobacco in the US that is severe in RKN sus'ceptible
and resistant cultivars; (5) EUROPE-WG, a veinal
necrosis inducing strain from tobacco in West Ger-
many; (6) CHILE, a severe strain from tobacco in
Chile; (7) SA, a severe strain from tobacco in South
Africa; (8) VN, a severe strain from tobacco in Korea;
and (9) VB, a mild strain from tobacco in Korea.

Evaluation techniques. Each strain-cultivar combina-
tion consisted of five inoculated and three noninocu-
lated plants. Plants were grown in 10-cm-diameter clay
pots in a greenhouse (26+5°C). Cultivars were the
same age and similar in size when inoculated. At the
time of inoculation, the largest leaf of Burley 21 was
8-10 cm long. The two largest leaves on each plant
were inoculated with a cotton swab dipped in 600-
mesh carborundum and then in crude juice from an
infected Burley 21 leaf macerated in 0.02M Na; HPO,-
KH;PO,4 buffer, pH 7.0 (1 g of tissue; 3 mi of buffer).
Symptoms were recorded 4 wk after inoculation.
Asymptomatic plants were assayed serologically by the
agar-gel double-diffusion technique (4) and by reinocu-
lation on tobacco cultivar Burley 21. This experiment
was repeated three times.

The infectious viral concentration in leaves was
compared between certain strain-cultivar combina-
tions. The two largest systemically infected leaves from
each of five inoculated 'plants were harvested 4 wk
after inoculation. Juice from the leaves was extracted
with a leaf squeezer, combined, and diluted 1 x 103
— 1 x 1075 in phosphate buffer. Each dilution was
assayed for infectivity on three Burley 21 plants.
Results were recorded 3 wk after inoculation. The

experiment was conducted twice.

RESULTS

The cultivar McNair 30 showed indistinct mottling
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or very mild vein banding along the small veins, and
little or no reduction 'in plant growth was observed
with infections of all strains except the CHILE and
US-NN. The mild symptoms that developed on Mc-
Nair 30 with all strains except the CHILE and US-NN
were difficult to differentiate from noninoculated

healthy plants. Serological or biological assay was
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usually necessary to establish that the plants were
infected. This cultivar, however, showed 30% reduction
in growth and leaf necrosis with the CHILE and
US-NN strains, but was still more tolerant than NC
2326 and NC 95. Among the other cultivars scfeened
in this experiment, Dixie Bright 244-2, Golden Stock

Penish, and Havana 307 were similar to McNair 30 in

Table 1. Reaction of Nicotiana cultivars to nine strains of potato virus Y*
Reaction of cultivars to different strains of PVY?®

PVY‘ Dixie Bright Golden Stock
strain Burley 21  NC 2326 NC 95 244-2  McNair 30 Penish Havana 307

MS N MS N MS N MS N MS N MS N M S N
US-Pp 1 5 0 1 5 0 110110 1 0 O I 0 O 1 0.0 1 0 0
US-MM 31010 21010 310 0 ' 5 0 1 0 O 1 § O 10 0
US-MN 320 0 330 0 —--100 110 0 1<5 0 1<5 0 1<5 0
US—NN 310 0 38 70 380 70 2 20 30 1 30 20 2 10 15 210 O
EUROPE-WG 1 20 10 2 30 10 12010 1 0<5 1<5 0 1<5¢%5 1<5s 0
CHILE 360 30 370 30 380 30 220<5 230 20 2 40 10 3 30 10
SA 35010 230 5 26030 1 0 0 1<5s 0 1 0 O 1 <5 0
VN 360 30 36040 3703 ! 0 0 1 O O 1t 0 O 1<5s 0
VB 110 0 1 5 0 120 0 1 0 0 1 0 0 10 O 1 0 .0

Test was conducted in greenhouse at 26 & 5°Con plants grown in 10-cm-diameter clay pots. Plants were

inoculated at 3-4 leaf stage of growth, Symptoms were recorded 4 wk after inoculation. Five plants were
inoculated in each treatment and the experiment was repeated 3 times with essentially identical results.

Ratings are the average of the results on five plants.
M = mottling — 1 = mild; 2 = moderate; 3 = severe.

S = stunting — visual estimate of percent reduction in growth compared with noninoculated check.
N = visual estimate of percentage of necrotic tissue on the plant.

— = plants killed so no data recorded.

Table 2. Comparison of viral concentrations in four cultivars of tobacco infected with each of three

PVY strains

infectivity by dilutions?
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* Juice from the two largest leaves from each of five inoculated plants/treatment was extracted 4 wk
after inoculation, diluted in 0.02M phosphate buffer (pH 7.0), and inoculated on three Burley 21
plants. The test was repeated twice (T—1 and T-II) and data infection (+) or no infection (), were

recorded 3 wk after inoculation.
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tolerance. The rest of the cultivars showed leaf necrosis
and stunting with severe strains and prominent mottl-
ing and/or vein banding to mild strains, The results of
all three trials were essentially identical so only the
results from one trial are reported (Table 1),
.Infectious viral concentrations of seven strains of
PVY in McNair 30, Golden Stock Penish, Dixie Bright
2442, and NC 2326 were strain-and cultivar-depen-
dent, Virus con‘centration in each entry was the same
for 1) strains VN, VB, US-MN, US-NN, and 2) strains
CHILE ahd US-P. Therefore, only the virus concentra-
tion in representative strains VN, CHILE, and US-MM,
which differed from all others, are reported (Table 2).

DISCUSSION -

Knowledge of host and pathogen variation are well-
recognized factors related to breeding resistant cul-
tivars. This and previous studies emphasize the import-
ance of choosing av source of tolerant germplasm to

use in a breeding program that will be effective against

the strain(s) of PVY that occur in the geographic area

where the germplasm is to be deployed.

Earlier breeding programs for PVY resistance con-
centrated on Virgin A Mutant (8) as a germplasm
source because of its immunity to the EUROPE-WG
(9) and US-NN (2) strains of PVY. Flue-cured tobacco
breeding line NC 744 from one (3) of these programs
has been experimentally grown in the southeastern
U.S., Chile, Costa Rica, and Hungary. No PVY strains
which cause necrosis on breeding line NC 744 were
observed on the plantings in Costa Rica or the U.S,,
but strains which cause necrosis on it have been ob-
served in Chile and Hungary (5). NC 744, like Virgin
A Mutant, has the disadvantage of being very suscep-
tible to Pernospora tabacina Adam (Syn. P. hyoscyami
[de Bary] fsp. tabacina Adam) (9) and chewing insects
(18). These factors limit its utility even in countries
where it is resistant to local strains of PVY,

Recognition of the wide variation that exists in
strains of PVY in tobacco (1,5) has led to recent
emphasis on horizontal resistance in breeding pro-
grams (5,7,14). Tobacco cultivar Havana 307 was
recently reported as tolerant to most recognized strains
of PVY (7). In our results, Dixie Bright 244-2, McNair

30, and Golden Stock Penish were similar to Havana

307 in their reaction to these PVY strains.

Infectious virus concentration in leaf tissue was
related to the severity of disease symptoms in the
cultivars tested with some strains but not others. Viral
concentration has been previously reported to be
strain-cultivar dependent (7,17,19) and our results
confirm that selection of resistant germplasm based
on virus concentration must be approached with cau-
tion. _ .
Based on the results of this study, Dixie Bright
244-2, McNair 30, and Golden Stock Penish may be
useful sources of PVY tolerance in the development of

commergial tobacco cultivars.
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