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Indexing Grapes in Japan for Viruses
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Abstract

The author carried out indexing experiments of grape viruses using four indicator
plants, Mission, Baco 22A, LN-33, and Rupestris St. George, during the period, 1965
to 1970. Eleven varieties grown in Japan were proved to carry leafroll virus and five
varieties to carry corky bark virus. Two varieties appeared to be infected by both
viruses simultaneously. Fanleaf virus was not detected in the experimental indexing.

(Received April 16, 1975)

Introduction

After a survey trip to California in 1963, the author noticed that certain gra-
pe varieties grown in Japan exhibit symptoms resembling leafroll or corky bark.
He undertook to transmit such symptoms using standard indicator plants introduced
from California. Cuttings from suspected grape varieties were mainly collected from
Yamanashi Prefecture, the center for grape growing in Japan. Tissue graft inocu-
lation tests were made at the experimental farm of Tamagawa University from 1965
to 1970. The present paper reports on results of the indexing tests.

Materials and Method

Indicator plants of four varieties were introduced from the University of Cali-
fornia at Davis in 1964. These varieties are:

Name of Variety Indicator for-
Rupestris St. George fanleaf
Baco 22A leafroll
Mission leafroll
LN-33 corky bark

Each year in April budwood of the indicator varieties was cut into short
pieces bearing three buds and placed into wet saw dust in wooden boxes. One to
two months later the cuttings were transplanted to earthen pots. Some twenty
varieties suspected of carrying viruses were collected at the experimental farms of
Yamanashi Fruit Tree Experiment Station (Y), Suntory Research Station (S), Sadoya
. Winery Vineyard (SA) in Yamanashi Prefecture, and Okayama Agricultural Experi-
ment Station (O) in Okayama Prefecture. Graft inoculations were carried out from -
June to July. Symptoms, typical for leafroll or corky bark were checked from August
to October.
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Results

Indexing for leafroll virus

In the first experiment conducted in 1965, some Mission plants expressed sy-
mptoms of leafroll virus about two months after inoculation. These were early
reddening and downward rolling of the leaf blade. A typhoon in the fall, however,
caused early defoliation of the plants and final results were not clear. In 1966,
additional cuttings along with cuttings from two additional varieties from Sadoya
Winery Vineyard (SA) were collected. Buds from these were grafted on Mission
where they caused distinct symptom of leaf reddening. The third experiment was
carried out from 1967 to 1970. Results of the three experiments are shown in the
Table 1.

Table 1-Results of indexing for Leafroll virus on Mission

Varieties Indexing results
tested Exp.1 (1965) Exp.2 (1966) Exp.3 (1967-70)

Baily Alicante(S)** 1/6*
Cabernet Sauvignon(S) 2/7
Semillon(S) 4/4
Grand noir(Y) 2/3
Scilla(Y) 0/3
Malbeck(Y) 0/3
Van Buren(Y) 0/4
Hertford(Y) 1/3 1/3
SanJaku X Muscat Angel(S) 1/3
Kooshu x Muscat Angel(S) 1/4
Merlou(S) 2/2. 1/4
Black Queen(S) 3/3 2/5
Gamays Teinturies(SA) 1/3
Alphonse Lavalle(SA) | 1/4

*Denominator and numerator stand for number of trees tested and infected respectively.
**S stands for Suntory Research Station, Y for Yamanashi Fruit Tree Experiment Station,
and SA for Sadoya Winery Vineyard

According to Table 1, grape varieties, such as, Baily Alicante, Cabernet Sauvi-
gnon, Merlot, Black Queen, Alphonse Lavalle, Gamays Teinturies, Hertford, and
certain hybrids, were demonstrated to carry leafroll virus when indexed on Mission.

On the other hand grafted Baco 22A plants did not express symptoms in the
first year but in 1966 they showed distinct symtoms of stunting and yellowing leaves.
In the second experiment in 1970 Baco 22A plants expressed leafroll symptoms more
rapidly. Results are shown in Table 2.

Results from leafroll virus indexing on the two indicators, Mission and Baco
22A, were the same with exception of two varieties, Semillon and Grand noir. These
two varieties caused distinct reaction on Mission but not on Baco 22A. According to
results from Table 1 and Table 2, Mission seems to be more sensitive to leafroll
virus than Baco 22A. Baco 22A seems to be a bit later to react but symptoms are
remarkably distinct.

Indexing for corky bark virus
The indicator plant, LN-33 was used for this experiment. In 1965 four varieties
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Table 2 Results of indexing for Leafroll virus on Baco 22A

Varieties Indexing results
tested Exp. 1 (1965-67) Exp.2 (1970)
Merlot(S)#** 2/3% 1/3*
Black Queen(S) 2/3 2/3
Semillon(S) 0/4 0/3
Hertford(S) 4/4
Grand noir(Y) 0/5

*Denominator and numerator stand for number of trees tested and infected
respectively.
#%§ for Suntory Research Station, Y for Yamanashi Fruit Experiment Station.

suspected of carrying virus were obtained from Yamanashi Fruit Tree Experiment
Station and the grafting experiment was carried out in the same season. In 1966 a
rootstock plant of a grape variety affected with dead arm disease (Cryptosporella
viticola) was sent from Okayama Agricultural Experiment Station and the grafting
test was conducted with its one year old shoots in 1967. The results of these experi-
ments are shown in Table 3.

Table 3 Results of indexing for Corky Bark virus on LN-33

Varieties Indexing results
tested Exp.1 (1965) Exp.2 (1967) Exp.3 (1968)
Sayve-Villard (Y)** 5/5%
Van Buren(Y) i 2/2
Black Oueen(Y) 3/4
Semillon(Y) 4/4
Rootstock(0) _ 4/4 1/7

*Denominator and numerator stand for number of trees tested and infected
respectively.

**Y for Yamanashi Fruit Tree Experiment Station
O for Okayama Agricultural Experiment Station

According to Table 3, the five tested varieties produced distinct symptoms of
corky bark, such as early reddening of leaf blades and swelling and cracking of
stem bark. These are diagnostic symptoms of corky bark virus. Rootstock (O)
caused particularly striking symptoms of virus and no causal fungus was found on

. stems of the indicator plants. Two varieties, Black Queen and Semillon were found
to carry two kinds of virus, leafroll and corky bark.

Red leaf symptoms of the two viruses were similar but not identical. Symp-
toms of corky bark showed practically complete reddening of both leaf blade and
veins; with leafroll the leaf veins remained green.

All varieties tested on St. George showed no symptoms of fanleaf. This sugg-
ests that fanleaf virus was not present in the plants tested.
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Discussion

Field surveys in several vineyards in Japan showed symptoms of leafroll and
corky bark in certain varieties. The author carried out grafting experiments with
those varieties on indicator plants of Mission, Baco 22, LN-33 and St. George. The
experiments showed that several varieties, including Black Queen, Semillon, Gamays
Teinturies, Alphonse Lavallee, and some hybrids, carried leafroll virus. Some showed
a low incidence of infection suggesting that the author may have- failed with his
grafting technique or that the incidence of leafroll was actually low. Because
is one of the most common virus diseases of grapes worldwide, systematic indexing
tests for its presence in Japan are needed.

The incidence of infection with corky bark was very high, especially in the
leafroll rootstock (O) when indexed on LN-33. This means that diseased plantings
with “dead arm” in Okayama very often carry corky bark virus. Symptoms of
corky bark and the “dead arm” are very similar, and the two diseases may be
closely related.

Based on the indexing tests, two varieties, Black Queen and Semillon, were
shown to carry two viruses, leafroll and corky bark. The author is not sure wheth-
er the tests proves double infection or whether test results represent a differential
response of the indicator plants used.

The author wishes to express his sincere gratitude to Dr. A. C. Goheen who
provided valuable materials and thoughtful advices. The author is also grateful to
Dr. K. Ishii, director of Suntory Research Station, Mr. R. Yano, senior pathologist of
Yamanashi Fruit Tree Experiment Station, Mr. C. Miyake, former pathologist of Ohara
Agricultural Research Institute and Mr. M. Shiomi, senior pathologist of Okayama
Agricultural Experiment Station. They provided valuable materials for the investi-
gations. At the same time the author is most gra\teful for her active cooperation to
Mrs. Hiroko Ootsuki (formerly Miss Hiroko Ootake), former Research Assistant of
the author. The present investigation was financially supported by the “Grant in
Aid for Scientific Research” of the Ministry of Education.
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