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Estimation of Yield Loss Caused by Groundnut
Ring Mosdic Disease |

P, NARAYANASAMY! and M. RAMIAH?

The susceptibility of groundnut plants to ring mosaic virus dacreased with increase in
age and the plant susce ptibility was negatively correlated with yield. Adverse effects on
plant heiaht, shoot weight, root nodules. pegs formed, pod weight and kernel weight of
pioundnut plants infected at 1,2.4.6 and 8 weeks of age were determined. '

The importance of plant diseases
is recognised by the extent of yield
loss caused by them. The magnitude of
loss in yield due to plant diseases dep-
ends on various factors, the important
ones among them being the age of
plants at infection, local or systemic
infection and type of tissues affected.
The loss of groundnut caused by
rosette and mosaic diseases was assess-
ed by Kousalya er a/. (1967, 1970).
With a view to determining the vyield
loss induced by groundnut ring
mosaic disease which has been noticed
in several districts of Tamil Nadu
(Narayanasamy er a/., 1975), the pre-
sent study was taken up and the results
are presented in this paper,

MATERIALS AND METHODS

The POL | groundnut (Adrachis
hypogaez L.) plants were raised in
pots under glasshouse conditions. Dif-
ferent sets of plants were inoculated
by single-leaf graft technique at 1,2,
4,6 and 8 weeks after sowing. Suit-
able uninoculated control plants were
maintained, The observations on incub-

ation period of the groundnut ring
mosaic virus, number of plants- infec-
ted, epigeal and hypogeal plant charac-
ters and attributes contributing towards
yield were made.

RESULTS AND DISCUSSION

The susceptibility of plants to
virus infection has been reported to
decrease as the plants advance in age
(Ling and Palomar, 1976; Palomar and
Ling, 1968; Narayanasamy, 1972;
Narayanasamy and Jaganathan, 1975).
In the case of groundnut, similar pro-
gressive reduction in susceptibility to
groundnut ring mosaic virus with in-
crease in age of plants at infection was
observed (Table [). The incubation
period in the inoculated plants showed
an increase as the plants become older.
This finding also is in line with earlier
observations of Narayanasamy and
Jaganathan (1975) who reported a
positive correlation between the age of
black gram plants at inoculation and
incubation period of blackgram leaf
crinkle virus in the plants, The high
susceptibility of young groundnut plants
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TABLE -l Infiuence of ags of plants a3t inocu-
lation on the susceptibility to and incubation
period of groundnut ring mosaic virus  (GRMV).
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1 20124 83.33 8-25 17
2 16/25 64,00 12-30 21
4 1525 60.00  14-34 24
6 12/25 48,00 17-36 27
8 10.24 41,68 18-40 - 20

and short incubation period required

for the virus in such plants culminated
in the thorough distribution of the virus
in young plants causing maximum
adverse effects on growth and vyield of
infected plants,

The grnundni.lt plants infected at
one week of age exhibited maximum
‘reduction in height (56.02 per cent)
when compared to healthy plants
(Table I1}. There was a progressive
decrease in the adverse effect on plant
height as the age of the plants at infec-
tion increased, There was no matked
change in height of plants infected
G and & weeks after sowing and it was
on par wilh healthy plants. The possi-
bility of using reduction in the height
of black gram as a parameter 10 assess

the vield loss due to virus infection was
indicated by Narayanasamy and Jaga-

nathan (1874). Butin groundnut ring
mosaic virus-infected plants no corre-
fation between height of plants and
yield was observed. There was signi-
ficant increase in the number of nodes
in plants infected up to 4 wesks after

LOSS CAUSED BY GROUNDNUT RING MOSAIC DISEASE

TABLE If. Effect of GRMV on apigeal plant
characiers -

Age of plants at

: Height of Mo. of nodes
inoculation (weeks) plants (cm)
i 11.9 16.4
2 184 17.6
4 22.5 16.4
G 30,1 14.0
8 28.1 13.0
Control {uninoculated)  27.1 13.2
C.D. (P=0.1) 4.0 2.4
Shool Weight Shoot
Friesh {4} Weight
Dry (a)
1 G.26 1.220
2 G.42 1.407
4 11.66 2.604
6 12:24 2,374
8 9,18 2.035
Contro! {uninoculated) 25.56 4.988
C.0. (P=0.01) 4.5 0.75

sowing, Reduction in internodal length
and crowding of leaves at the apex
was observable in such plants. Marked
and slatistically significant reduction
in fresh-and dry weight of shoot in
young infected plants were indicative
of considerable growth retardation in
such plants,

The effect of groundnut ring
mosaic virus infection on the hypo-
geal plant characters that  may
influence the yield of plants were also
studied. There was no significant
variation in the root length of plants
infected at different periods of ino-
culation. However, the data on the
dry weight of roots of plants infected
st different periods after sowing
showed the poor development of root
systam in plants infected in the early
stages of growth (Table [I1), The
adverse ¢ffect on root formation could
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be expected to induce definite reduc-
tion in the absorption of nutrition and
consequently the vyield. There was
complete absence of root nodules in
plants infected 1 and 2 weeks of age.
There was no significant variation in
the number of nodules formed in plants
infected 4, 6 and 8 weeks after
sowing, when compared to control.
However, the weight of nodules
showed significant differences, Over
50 per cent reduction in the weight of
root nodules was discernible even
when the plants were infected at 8
weeks of age (Table I1l), The adverse
effects of virus diseases on root
nodules of legumes have been reported

by many workers (John, 1959:
TABLE 111, Effect of GRMV on hypogeal piant
characters
Age of plants Root length  Root weight
at inoculation {cm) Dry (mg)
(weel:)
1 14.3 178.8
2 22.6 237.4
4 18.3 636.0
6 21.6 429.6
8 25.6 383.8
Control 30.9 796.8
(uninoculated)
C. D. N.S. 180.3
{P=0.01)
Age of plants No. of root Weight of
at inogulation nodules nodules
(week) {mg)
1 0 0
2 0 0
4 4.2 0.0122
6 2.4 0.0086
B 6.0 0.0358
Control
{uninoculated) 11.4 0.0778
C.D. N.S. 0.0586
(P=0,05)

N. S. — Not significant
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Kousalya er al., 1967; Narayanasamy
and Jaganathan, 19»74).

Regarding the characters that hHav
direct bearing on yield of groundnut
plants, different magnitude of adverse
effects were noticed, depending on
the age of plants at infection. Early
infection of groundnut plants by ring
mosaic virus caused total loss as there
was no peg and pod formation, As
the age of piants at infection increased
there was increase -in the number of
pegs and pods formed and weight of
pods and kernels (Table V). There
was no significant difference in the
mean kernel weight of plants infected
at 4, 6 and 8 weeks after sowing.
The loss induced by groundnut ring

TABLE 1V, Effect of GRMV on yield atiributes

Age of plants No. of pegs No. of
at inoculalion formed pods
(weelk)

1 0 0

2 0 0

4 5.4 (2.207)" 1.8 (1.287)»

6 7.4 (2.658) 4.4(2.077)

8 8.6 (2.895) 3.6 (1.875)
Control 11.8 (3.408) 7.6 (2.740)
{uninoculated)
C.D. {(P=0.01) 0.755 0.502
Age of plants Weight of Weight of
at inoculation pods (g} Kernels {a)

(week)

1 0 0

2 0 0

4 0.4912 0.2350

6 1.4526 0.6690
"8 1.48062 0.9586
Cantrol 5.7420 4.2968
(uninoculated)

C.D.

(P=0.01) 0.849 0.816

a Transformed values (,/T7x transformation)
are given in parentheses
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mosaic .virus ranged from 77,69 to 100
per cent . based on kernel weight,
depending on the age of plants at the
time of infection. Since the plant
susceptibility decreased with increase
in age and the kernel weight increased
with-increase in age at infection, the
linear relationship between these two
factors was worked out. The suscep-
tibility of groundnut plants was
negatively correlated with kernel weight
(r = 0.94) and the data were fitted in
the regression equation Y = 3.7825—
0.055X%. As groundnut is rightly
called as unpredictable legume, no
single vegetative character of the
infected plant appeared to be corre-
lated with vield. It is considered that
the intense growth retardation brought
about by early infection had pro-
nounced adverse effect on vyield
components resulting in total loss or
insignificant yield of the infected plants.
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