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Rosette Disease of Groundnut—Transmission Studies

by
G. KOUSALYA !, R. AYYAVOO?, S, BHASKARAN®
and C. §. KRISHNAMURTHY !

Introduction: The occurrence of a virus disease of groundnut. in the
Madras State was first reported by Sundararaman (1926) at Palur Agricultural
Experimental Station and he named it as “clump disease”. As very little is
known aboult the various aspects like transmission, mode ol spread, influence
of various agronomic practices like manuring, spacing, roguing, weeding ere.
on the incidence of rosette disease occurring in Madras State, a scheme was
initiated at the Agricultural College and Research Institute, Coimbatore with
the financial assistance of Indian Central Oilseeds Committee. The pattern of
spread of rosette disease and the assessment of crop loss due to rosctte disease
were dealt in the previous two papers (1965 & 1967). This paper deals with
the different modes of transmission of the disease.

Materisls and Methods: Rosette disease culture obtained from Coimbatore”
location was used in these studies. The culture was maintained by using
Aphis craccivora, as vector under insect-proof plass house conditions. Al
transmission studies were carried out under insect-proof glass house conditions.
TMYV 2, a bunch variety of groundnut, was selected for these studies.
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1. -Graft transmission: Approach and side grafiing methods were
followed. Fortyfive days old healthy groundnut plants were used in the
studies, Scions were obtained from rosetle diseased groundnut plints and

grafted on to healthy plants. One hundred plants were used for each method
of grafting,

1I. ~Sap transmission: Fifteen days old healthy groundout plants were
selected for the study. Sap was extracted from freshly infected young leaves
at the rate of one gram of the material in 3 c.c. of the following solutions,
namely, 0.1 M dipotassium phosphate solution at pH 7.0, 0 5 per cent sodium
sulphite solution and 0.1 M potassium dihydrogen phosphate solution. The
infective sap was filtered through a fine muslin cloth and the filtrate was used
for transmission studies. Three methods, namely, rubbing, pin prick and
brush inoculation were tried separately in sap transmission studies.
Fifty seedlings werc taken for each type of sap extraction in each method.
Suitable controls were maintained for each method. Carborundum (600 mesh)
was used as an abrasive and dusted on to the young unfolded leaves (2 to 3 in
number) prior to inoculation,

In another method, eight hundred one week old plants were selecied for
the study, A set of 400 plants were etiolated by keeping them in darkness for
48 hours and another set of 400 by keeping them in darkness for 96 hours.
The infective sap was rubbed on to the carborundum dusted young leaves of
etiolated plants in each set. The inoculated leaves of half the number of
plams in each set were washed with distilled waier immediately after inocula-
tion and those of the other half in each set were left unwashed. Suitable
controls were maintained for each set,

IIT. [Insect transmission : a. Aphids: Aphis craccivora normally found
on healthy groundnut plants were collected and a colony of virus free aphids
was raised from a single aphid, Adult aplerious form of the aphids were used
in transmission studies. Fifieen days old healthy groundnut seedlings were
selected as test plants, The aphids were allowed to have a preacquisition
fasting period of 24 hours and test feeding period of 24 hours on healthy
groundnut plants. The acquisition feeding period on rosettee diseased plants
varied from 24 hours to 96 hours in different methods, Ten viruliferous aphids
were allowed to feed on each test plant for 24 hours and they were then killed
by spraying with Folidol 0.025%. Fine camel hair brush was used for the
transfer of aphids from plant to plant.

a) In one method, the aphids were allowed to have an acquisition
feeding period of 24 hours on rosette diseased groundnut plants.

b. Half seed methed of transmission : In another method, the aphids
were allowed to have acquisition feeding periods of 24, 48, 72 and 96 hours.
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Groundnut seeds were allowed to germinate for 3 days in patri-dishes. . On the
4th day, one of the cotyledons was removed from each scedling.  later, these
halved seedlings were used lor insect (ransmission studics,

A.craccivora. collected from healthy Gliricidia maeulata plants were
allowed 1o have a pre-acquisition fasting period of 24 hours, acquisition
leeding period of 48 hours on roselte discased plants and test feeding period
of 24 hours on healthy ground seedlings. A.craceivore normally found on
healthy Gumacwlata plants were collected and a colony of virus [ree “aphids
was raised from a single aphid on healthy groundnut planis, T'hcsc-‘aphids
were then allowed to have a pre-acquisition fasting period of 24 hours;
acquisition lecding period of 48 hours on rosctic diseased plants and ‘iest
feeding period of 24 hours on healthy groundnut seedlings.

2. Jussids: Amrasca devastans collected from healthy groundnut plants
was used in transmission studies, These Jassids were allowed 10-have a pre-
acquisition fasting period of 2! hours, acquisition feeding period of 24 hours
on rosetle diseased plants and test feeding period of 24 hours oo 15 days.cld
healthy groundnul seedlings afier which the jassids were killed by spraving
with Folidol 0.025%. Twenty five healthy groundnut seedlings were sclected
for the study,

1V, Seed transmission: Five hundred plants were raised from seeds
collected from each ol healthy and rosetie diseascd plants respectively. The
plants were kept under observation till they were 120 days old. | ‘

V. Soil transmission: Soil was collected round about .rosette diseased
and healthy groundnur plants, Two hundred plants were raised in each tvpe
of soil. The plants werc observed for the incidence of the disease till they
werc 120 days. '

VI Dodder (Cuscuta reflexa) transmission: Cuscuta reflexa plants
were allowed to trail on rosetle disecased groundnut plants till they have
cstablished well on them. Then the tips of Jhese parasites were allowed to
trail on 30 days old healthy grm'mdnul plants, The test plants were under
observation for 90 days.

Results: 1. Graft transmission: Ninety and eighty per cent complete
gralt union was obtained in approach and side graflting methods, respectively,
Onec hundred plants were used for iransmission of the virus in cach grafting
method. The resulis are given in the table below ; |

Number in which ik - . i oo
Gralting methed there was successful - Number infected Percentage infected
graft union ; a

i ——

Approach grafting i 90 - a0
Side grafting. .- 80 ) . 80 R L LI

R T x T
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Hundred pér cent success was obtained in the transmission of disease by
grafting wherever graft union was successful.

11, Sap transmission: Rosetle disease was not found to be (ransmitted
to healthy groundnut plants by any of the sap transmission methods tried,
viz., rubbing, pin prick and brush inoculation methods though there was a
very negligib'e percentage of success (2%) when 0 5% Sodium sulphite buffer
was used. -

In another experiment, a set of 400 plants werc etiolated for 48 hours
and another set for 96 hours. The young unfolded leaves (2-3 numbers) of
these plants were inoculated with the infective sap extracted in0.1 M ﬁmassium
dihydrogen phosphate solution or in 0.5% sodium sulphite solution as per the
method already described. Two per cent infection was obtained in the case
of plants etiolated for 48 hours when inoculation was made with infective sap
extracted in 0.5% sodium sulphite solution and not washed with distilled water
subsequent 1o inoculation.

I, [Insect transmission: 1. Aphid (A. craccivora): a) In insect
transmission studies, the aphids were allowed to have 24 hours each of pre-
acquisition feeding period and test feeding period. Fifteen out of fifty plants
inoculated were found to be infected. Thirty per cent infection was thus
obtained by this method.

b) Half seed method of transmission: The experiment was conducted
as per the method already described. The acquisition feeding periods “alone
were varied, namely, 24, 48, 72 and 96 hours. The results are given in the

following 1able :

Acquisition Number of plants Number Percentage
leeding period inoculated infected infected
24 hours 20 9 30
48 hours 20 & 40
72 hours 20 8 40
0& hours 20 B 40

The results in the 1able above show the maximum infection of 409, was
obtained in 48, 72 and 96 hours of acquisition feeding periods. Thirty per cent
infection was obtainred when the acquisition fesding period was 24 Lours,

None of A. craccivora collected directly from Gliricidia maculata plants,
transmitted the rosette disease to healthy groundnut plants. In another
cxperiment, 4.-craccivora collected from G. maculata plants, were allowed to
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breed on healthy groundnut plants, Then these aphids were allowed. to have
a pre-acquisition fasting period of 24 hours, acquisition feeding period of
48 hours and test fecding period of 24 hours. Twenty out of fifty ;g!an'is'
inoculated by this method gave positive infection. The percenrage of infec-
tion was 40,

2. Jassids: (Amrasca devastans) : Negative results were obtained in
the transmission of rosette disease of groundnut by using Amrasca devastans,
as yector,

IV.  Sced transmission: None of the plants raised from seeds collected
rom rosctte diseased plants showed symptoms of the discase.

V. Soil fransmission: The symptoms of the rosetle disease were not
seen in any one of the plants raised in soil collected round about rosette
diseased plants,

VI. Dodder (Cuscuta reflexa) transmission: No (ransmission was
evident when Cusciita reflexa was used in the transmission of rosette disease.

Discussion and Conclusion: Therc was hundred per cent success in the
transmission of rosette disease of groundnut whenever graft union was com-
plete irrespective of the method of grafling employed. The symptoms of
rosette disease appeared in 15-40 days. Storey and Bottomley (1928) reported
that the discase was readily transmitled by grafring and the symptoms werc
produced within 26-60 days from the date of grafting. Brunt.and Bonney
(1964) transmitted the disease by cleft grafiing and stated that six of the seven
in which graft union was successful showed typical leaf symptoms within six
weeks,

Rosette disease was not transmitted to healthy groundnut plants in sap
inoculation studies by any of the methods tried. This result is in confirmity
with the findings of other workers. Sundararaman (1931) reported that sap
transmission of the disease by pin-prick method ‘was not successful, Storey
and Bottomley (1928) could nor transmit the disease by mechanical inoculation
of the infective juice. Storey and Ryland (1955) failed to transmit the disease
by inoculating the juice from diseased leaves into normal green plants with or
without carborundum or celite as an inoculation aid.

Two percent success was obtained when one week old seedlings etiolated
for 48 hours (by keeping in darkness) were inoculated wii;h the infective sap
extracted in 0.5% sodium sulphite solution and without washing the inoculated
leaves in distilled water, Storey and Ryland (1955) obtained 10.6 % infection
by using celite and etiolated plants. Bawden (1951) infectédxl{}%. of ‘his plants
by this method. Bruat and Bonney (1964) reported- that they could get 32.2¢%
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infection in mechanical inoculation studies by inoculating infective sap with
the addition of Hyflosupercel celite to young healthy etiolated groundnut
plants, According to them the suseeptibility of groundnut seedlings was
increased by keeping in darkness. |

A. craccivora is the vector.of groundnut rosette virus and 30% infection
was obtained by using this aphid as a vector. The symptoms of the disease
appeared in 26-48 days. Storey and -Bottomley (1928) first proved that
A. laburni was the vector of groundnut rosette virus in South Africa. Brunt
and Bonney-(1964) stated that the groundnut rosette virus was redily trans-
mitted from naturally infected plants to healthy groundnut seedlings by using
15-20 aphids (4. craccivora). They also reported-that quite high transmission
rates (around 50%) can be obtained even when using single aphid. The
symptoms of the disease appeared in 16-40 days later. Sundararaman (1931)
could not transmit the disease by using A. medicagenis (A. craceivora) collecled
from infected plants, A. craccivora Koch. (A. leguminosae. Theo.) is the only
insect so far shown 1o transmit the disease (Storey and Bottomley, 1923).

In insect transmission studies conducted by using A. craccivora as a
vector and by using half seed method, acquisition feeding periods of 48, 72and
96 hours were found to yield maximum infection of 40%. Vanderveken (1961)
found that the minimum feeding period required for the aphid was 48 hours
and he could occasionally get transmission with one hour feeding period.
In the present study even a feeding period of 24 hours has given 30%, infection.

Rosetle disease could not be transmitted to groundnut by using
A. craccivora collecied direcily from healthy Gliricidia maculata plants. But
409%, success was obtained by using A. craccivora collected from G. maculata
plants and then bred on healthy groundnut plants. This is in confirmity with
the findings of Davies and Kasule (1964).

Rosette disease was not transmitted by Amrasca devastans. Failure of
transmission of this disease by leal hoppers has also been reported by Storey
and Bottomley (1928).

Rosette discase was found to be neither seed borne nor soil borne.
This is in confirmity with the findings of Sundararaman (1931), Storey and
Bottemley (1928) and Hayes (1932).

No transmission was evident when Cuscuta reflexa was used inths
transmission of rosette virus,

Summary: Rosette disease of groundnut collected from Coimbatore is
readily graft transmissible. It is transmitted by the aphid, Aphis craccivora and
not by the jassid, Amrasca devastans. 2%, success was oblained on etiolated one
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week old seedlings in sap transmission studies by using 0.5% scdlum sulphiie
solution and carborundum powder. It.is neither seed borne nor smI hcmc
The diseasc is also not transmitted by doddér, Cuscuta reflexa.
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