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Cultivation of resistant varieties is the most economical way of managing virus diseases of
plants as the control of vector borne virus diseases is very difficult to contemplate. Twenty R
lines, 12 CMSA and B lines, 100 germplasm linesand 12 cultivars of sunflower were evaluated
against sunflower necrosis disease under artificial inocul ated conditionsusing asix point scale.
All R linesand CM Slines showed highly susceptible reaction. Of one hundred germplasm lines
screened, 8 were moderately susceptible, 23 were susceptible and 69 were highly susceptible.
Of the 12 sunflower cultivars screened, 5 and 7 cultivars exhibited highly susceptible and
susceptible reaction, respectively. Based on the type of symptoms produced by the sunflower
lineson artificial inoculation, they were classified into seven groups viz., mosaic (twenty eight
lines), local lesions (nine lines), necrosis (50 lines), chlorosis (12 lines), mottling or narrow
leaves (14 lines), mosaic and local lesions (seven lines), while 36 lines exhibited mixed symptoms.

How to view point the article : Bhat, Bharati N. and Rao, S. Chander (2014). Evaluation of
sunflower germplasm/cultivars for resistance to sunflower necrosis disease. Internat. J. Plant Protec.,

Email: bharatinbhat@gmail.com 7(1) : 177-181.

INTRODUCTION

Sunflower (Helianthus annuusL.) isan important edible
oilseed crop in the country next to groundnut and soybean.
Theareaof this crop isdecreasing gradually. One of the major
factors for reduction in area of the crop is being attributed to
the occurrence of sunflower necrosis disease (SND) resulting
in yieldlossup to 90 per cent in most of the sunflower growing
regions of Southern India(DOR Annua Report, 2001 and Bhat
et al., 2002). The disease has now spread to almost al the
sunflower growing states of the country. In Andhra Pradesh,
SND has been reported to occur in almost all the popular
sunflower hybrids grown during Kharif, Rabi and summer
seasonswith varied intensity because of continuous cultivation
resulting in both qualitative and quantitativelosses. The disease
can cause crop losses to an extent of 100 per cent depending
on the cultivar /variety and stage of infection and has become
amajor limiting factor in sunflower production.

Presently all the hybrids / varieties under cultivation
have shown more or less susceptibility to this disease (Babu
et al., 2007, Lokesh et al., 2008, Patil and Shirshikar, 2009).
Being a viral disease, it is difficult to combat the disease
through spray schedule and cost of insecticide is also a
limiting factor. Sofar, no resistant sourceswerereported against
SND. Hence, screening of various sunflower lines comprising
R lineCMS lines/germplasm/cultivars was undertaken by
mechanical sap inoculation of thetest virusunder insect proof
glass house conditions.

MATERIAL ANDMETHODS

Screening of sunflower cultivars/hybridsand germplasm
lines:

For glasshouse screening, the entries comprising of 20
R lines, 12 CMSA and B lines, 100 germplasm lines and 12
hybrids / varieties were raised in earthen pots (6" diameter)
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@ 5 seeds per pot in two replications under insect proof
conditions. Ten days old (2 leaf stage) seedlings were
inoculated with freshly prepared standard extract of virus
inoculum @1: 50 concentration. Uninoculated plants served
as control. Observations on type of symptoms, time taken for
local and systemic infection, per cent diseaseincidence (PDI)
and disease severity (DS) were recorded.

Number of plantsinf ected ,
Total number of plants

PDI =

Diseasereaction :

Based on per cent disease incidence, the test lines were
categorized into six distinct categories using 0-5 scale as
described by Chander Rao and Santha L akshmi Prasad (2009).

Per cent disease incidence Reaction category

0 Immune
1-10 resistant (R)
11-25 Moderately resistant (MR)

26-50 Moderately susceptible (MS)
51-75 Susceptible (S)
> 75 Highly susceptible (HS).

Disease severity :

The disease severity (DS) was scored based on the
symptom intensity of the infected plants following five point
scale (1-5) asdescribed by Chander Rao and Santha L akshmi
Prasad (2009).

Grade Symptom intensity

No symptoms (Healthy)

Necrosis on inoculated leaves only

Systemic chlorotic symptoms

Systemic chlorotic and necrotic symptoms

Severe chlorosis and necrosis and premature death of the plant

o A~ w DN e

_ Sumof all thenumerical ratingsof plants, 100
Total number of plantsscored Maximumgrade

DS

RESULTS AND DISCUSSION

The results obtained from the present investigation as
well as relevant discussion have been summarized under
following heads :

Screening sunflower cultivars/ germplasm lines against
SND under inoculated conditions:

Twenty R lines, 12 each CMS A and B lines, 100
germplasm lines and 12 cultivars were tested for SND
resistance by mechanical sap inoculation under insect proof
conditions. The results indicated that reaction of sunflower
cultivars/ Rlines/ CMSlines/ germplasm lineswidely varied
under artificially inoculated conditions. Out of 156 genotypes
tested for their resistance to SND under glass house

Tablel: Reaction of sunflower R linesto SND under high disease pressur e through sap inoculation

Sr. Rline Days tgken to appearance of symptoms Types of _ _Di sease Di sease Disease severity
No. Primary Systemic Ssymptoms incidence (%) reaction* (%)
1 R-843 6 16 TN, M 100 HS 80.0
2. RES-834-1 7 15 TN 100 HS 95.0
3. RHA-856 6 16 M 100 HS 80.0
4. RHA-441 7 17 Nrl 80 HS 775
5. RHA-418 5 13 CN 100 HS 85.0
6. RHA-272 7 17 Mo, RLS 100 HS 87.5
7. RHA-272-2 6 16 TN 100 HS 95.0
8. RHA-272-1 6 15 TN 100 HS 90.0
9. RHA-288 6 15 M, Mo 100 HS 90.0
10. RHA-298 5 15 M, CL 100 HS 95.0
11. RHA-341 7 17 M, TN 100 HS 95.0
12. RHA-346 7 17 NL, Cl 100 HS 85.0
13. RHA-348 6 16 Mo, NL 100 HS 90.0
14. RHA-354 7 17 TN, CL 100 HS 95.0
15. NDLR-1 5 13 CN 100 HS 95.0
16. RHA-02 5 14 TN, Cl 100 HS 90.0
17. RHA-6D1 6 15 RLS, CI 100 HS 825
18. RHA-16 8 16 M 80 HS 87.5
19. RHA-17 8 16 M, CL 100 HS 825
20. RHA-23 8 17 M, RLS 100 HS 85.0

Cl — Chlorosis, CL — Chlorotic lesions, CN — Complete necrosis, M — Mosaic, Mo — Mottling, NL -Necrotic lesions, Nrl — Narrow leaves, TN — Tip

necrosis, RLS - Reduced leaf size, *HS : Highly susceptible
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conditions, none of them was found to be highly resistant or
resistant or moderately resistant against SND.

Screening of R lines:

Out of 20 R lines screened for SND resistance, all the
lines were highly susceptible and per cent disease incidence
was 80 per cent in RHA-441 and RHA-16 (Table 1). RHA-441
recorded minimum disease severity of 77.5 per cent followed
by RHA-856 and R-843 (80 %). Six linesviz, RES-834-1, RHA-
272-2, RHA-298, RHA-341 (dwarf), RHA-354 and NDLR-1
recorded highest disease severity (95 %).

The time taken for local and systemic symptom
expression ranged from 5-8 days and 13-17 days, respectively.
Symptoms produced by all the R lineswere chlorotic lesions,
chlorosis, mosaic, mottling, necrotic lesions and tip necrosis.

Screening of CM Slines:

Artificial screening of 24 CMSlines (12 each A and B)
revealed that all CMS lines were highly susceptible to SND
(Table 2). The per cent diseaseincidenceranged from 80-100
per cent. CMS-1A recorded minimum per cent disease
incidence (80 %). Disease severity ranged from 80 per cent

(CMS-1A) to 95 per cent (CMS-7-1A, CMS-10-A, CMS-17-B,
CMS-300-A, CMS-300-B, CMS-302-A, CMS-338B, CMS-
339/1A, CMS- 343/A, CMS- 343/B, CMS-378A, CMS-378B,
CMS-607A and CMS-607B).

Timetaken for primary and systemic symptom expression
varied from 5-8 days and 10-12 days, respectively.

Screening of germplasm lines:

Out of 100 germplasm linestested, none of thelineswas
found resistant to SND. Eight linesviz., GMU- 329, 355, 385,
535, 1002, 1064, 1094 and 1178 werefound to be moderately
susceptible which recorded 40 per cent disease incidence.
Disease severity of germpasm linestested ranged from 20 per
cent (GMU-329, 535 and 1178) to 60 per cent (GMU-342).

Timetakenfor primary symptom expression ranged from
5 days to 6-7days. Time taken for systemic symptom
expression ranged from 11 days (GMU- 364, 386, 395, 522,
1002 and GMU-1033) to 17 days (GMU-329).

Screening of hybridsivarieties:
Out of 12 cultivars (hybrids/varieties) screened for SND
resistance, seven cultivarsviz., GK-2002, GK-2008, Sunbred-

Table2: Reaction of sunflower CM Slinesto SND under high disease pressure through sap inoculation

Sr. CMSline Days ta_\ken to appearance of symptoms Types of _ _Di sease Di sease Disease severity
No. Primary Systemic Ssymptoms incidence (%) reaction* (%)
1 CMS1A 6-7 10 M 80 HS 80
2. CMS-1B 5 10 N 100 HS 90
3. CMS-7-1A 6 11 M, Mo 90 HS 95
4. CMS-7-1B 6 10 M, N 100 HS 90
5. CMS-10-A 6 10-12 M, N 100 HS 95
6. CMS-10-B 6 10 N 100 HS 90
7. CMS-17-A 6 10 N 100 HS 85
8. CMS-17-B 5-6 10 M, N 100 HS 95
9. CMS-300-A 6 10 M, Mo 100 HS 95
10. CMS-300-B 6 10 M 100 HS 95
11. CMS 302-A 6 10-11 M, Mo 100 HS 95
12. CMS302-B 6-7 10 M 100 HS 85
13. CMS335A 8 11 M 90 HS 85
14. CMS335B 7 11 M 100 HS 90
15. CMS338A 7 10 N 95 HS 90
16. CMS338B 7 11 M 95 HS 95
17. CMS339/1A 6 10 M 90 HS 95
18. CMS339/1B 6 10 M 100 HS 90
19. CMS 343/A 6 10 N 100 HS 95
20. CMS343/B 6 10 M 100 HS 95
21. CMS-378A 6 10 M, N 100 HS 95
22. CMS-378B 6 11 M, Nrl 100 HS 95
23. CMS-607A 6 11 M 100 HS 95
24. CMS-607B 5 10 M, N 100 HS 95

M — Mosaic, Mo - Mattling, N — Necrosis, Nrl — Narrow leaves

*HS : Highly susceptible
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Table 3 : Reaction of sunflower cultivars (hybrids/ variety) to SND under high disease pressur e through sap inoculation

Sr. Cultivar Days tal_<en to appearance of symp_toms Type of _ _Di sease Dim Di sease
No. Primary Systemic Ssymptoms incidence (%) reaction* severity (%)
1. Morden 6-7 15-20 CL, NL 100 HS 68.3
2. KBSH-1 7-8 18-20 Cl 83.3 HS 53.3
3. KBSH-41 7-8 15-18 76.6 HS 46.6
4. KBSH-44 7-8 15-18 80.0 HS 45.0
5. KBSH-53 8-10 20-22 cl 733 S 45.0
6. GK-2002 10-12 20-22 cl 63.3 S 333
7. GK-2008 10-12 20-22 Cl 60.0 S 40.0
8. S-275 8-10 15-20 CL 63.3 S 36.6
9. S-207 8-10 15-20 CL 60.0 S 333
10. N X 00997 12-13 20-25 Cl 56.6 S 316
11. DRSH-1 8-10 15-18 Cl 733 S 46.6
12. DRSF-108 8-10 15-20 Cl 76.6 HS 45.0

Cl - Chlorosis, CL - Chlorotic lesions, NL — Necrotic lesions, N- Necrosis *HS: Highly susceptible, S: Susceptible

Table4 : Grouping of sunflower R lines, CMS A and B lines, germplasm lines and cultivar s based on symptomatology

Sr. No. Type of symptoms No. of lines
1. Mosaic 28
2. Local lesions 9
3. Necrosis 50
4. Chlorosis 12
5. Mottling/narrow leaves 14
6. Mosaic and local lesions 7
7. Mixed symptoms ( 2+3) 36

275, Sunbred-207, N X 00997, KBSH-53 and DRSH-1 were
susceptible (Table 3). Whereas, five cultivars viz.,, Morden,
KBSH-1, KBSH-41, KBSH-44 and DRSF-108 recorded more
than 75 per cent disease incidence and showed highly
susceptible reaction.

Minimum per cent disease incidence was recorded in
NX 00997 (56.6 %) followed by Sunbred-275 and Sunbred-207
(60 %) on artificial inoculation. Disease severity was minimum
inNX 00997 (31.6 %) followed by Sunbred -207 and GK-2002
(33.3 %) and maximum in Morden (68.3 %).Time taken for
expression of primary symptomsranged from 6-13 days.

Grouping of sunflower R lines, CMS A and B lines,
germplasm linesand cultivar shased on symptomatology :
When the lines were screened under high inoculum
pressure, also expressed different types of symptoms of SND.
Based on the type of symptoms produced by the sunflower
lines/cultivars on artificial inoculation, they were classified
into seven groups (Table 4). The genotypes tested for SND
reaction exhibited different types of symptomsviz, chlorotic
lesions, necrotic lesions, complete necrosis, top necrosis,
mosaic etc. Similar type of differencein symptom expression
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was observed in various genotypes of groundnut and
sunflower indicating that not all the cultivars were equally
susceptibleto TSV (LavaKumar et al., 2008).

In the present study, none of the R lines /CMS lines /
germplasm lines /cultivars of sunflower screened under
artificial inoculated conditionsusing sap of thetest viruswere
immune or resistant or moderately resistant to the SND. The
resultsarein agreement with theearlier findings of DOR Report
(2000) and Patil and Shirshikar (2009) which revealed that most
of the tested sunflower germplasm/ cultivars were susceptible
to SND.
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