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Studies on the Cotton Leaf Curl Virus (CLCuV) disease in north India

ABSTRACTABSTRACTABSTRACTABSTRACTABSTRACT

Cotton Leaf Curl Virus (CLCuV) disease caused by
a white fly transmitted Gemini virus has assumed
serious proportions in the irrigated cotton belt of
north India. Identification of sources of resistance
and development of a detection system are impor-
tant steps in the effective management of this im-
portant disease. In the present studies, standard-
ization of a screening methodology, identification
of resistant lines and detection of CLCuV disease
using antiserum has been attempted. Screening of
germplasm lines against CLCuV disease was car-
ried out under field conditions from 1997 to 2001
and between 1040 and 1531 lines were screened
each year during the period. Based on five years
of screening, sixty-five resistant lines were identi-
fied. In order to develop a screening nursery, two
rows of leaf curl susceptible variety F-846 and one
row of white fly susceptible variety HS-6 were
planted on three sides of a 0.4 ha field. This hedge
with leaf curl infected plants was pruned in the
off-season to maintain the inoculum of the disease.
Up to 90% disease incidence was noted in this
screening nursery. The following antisera (i) ACMV
coat protein fusion protein antisera,(ii) Antiserum
raised against purified ACMV virions (iii) Antise-
rum against CLCuV virions were tested for the de-
tection of CLCuV through ELISA method. A dilution
of 1:10 in case of coating buffer, 1:300 in antise-
rum and 1:1000 of conjugate appeared to be op-
timum for the testing of antigen. The four antisera
(referred above) were tested against diseased/
healthy samples of HS-6 variety and there were
distinct differences in absorbencies of infected
plants and controls when antisera raised against
ACMV virions were tested. The antiserum raised
here against CLCuV also appeared effective in
detection of disease.

IntroductionIntroductionIntroductionIntroductionIntroduction

Cotton Leaf Curl Virus (CLCuV) disease has as-
sumed serious proportions in the irrigated cotton belt
of north India comprising an area of fifteen lakh hect-
ares. The disease caused by a white fly transmitted
Gemini virus was first noticed in Nigeria on Gossypium
peruvianum and G. vitifolia (Farquharson 1912). In In-
dia the disease after its report in patches around
Sriganganagar district of Rajasthan on G. hirsutum in
1993, spread to the entire north India in a short span
of 4-5 years (Narula et al., 1999). The initiation of dis-
ease is characterized by small vein thickening (SVT) type
symptoms on young upper leaves of plants. Upward

leaf curling followed by formation of cup shaped leaf
laminar out growths of veinal tissue on the abaxial side
of the leaves, is other important symptom. In severe
cases reduction of internodal length leading to stunt-
ing and reduced flowering/fruiting is also noted. The
disease is known to be caused by DNA-A/DNA-1/DNA
beta complex (Briddon et al., 2001). The effective man-
agement of this important disease is possible by devel-
opment of resistant varieties, white fly control and eradi-
cation of weed hosts carrying this disease (Monga, et
al., 2001 Raj et al., 2002). Identification of sources of
resistance and development of detection system for the
disease are important steps in this direction. In the
present studies, standardization of a screening meth-
odology, identification of resistant lines and detection
of CLCuV disease using antiserum has been attempted.

Experimental procedureExperimental procedureExperimental procedureExperimental procedureExperimental procedure

Germplasm screeningGermplasm screeningGermplasm screeningGermplasm screeningGermplasm screening
Germplasm lines screening was carried out un-

der field conditions against CLCuV disease from 1997
to 2001 and between 1040 and 1531 lines were
screened each year during the period. Twenty plants of
each line were sown at 67.5 cm x 30 cm. The recom-
mended package of agronomic practices was followed.
One line of susceptible check was planted after every
ten rows. Observations on the incidence of leaf curl
were recorded at peak disease period by counting the
number of CLCuV affected plants and working out the
percent disease incidence. Data on white fly popula-
tion was also recorded from three plants by taking three
(top, middle and bottom) leaves from each plant.

Development of screening nurseryDevelopment of screening nurseryDevelopment of screening nurseryDevelopment of screening nurseryDevelopment of screening nursery
 In order to develop a screening nursery, a one-

acre field was selected on the north-eastern boundary
of the station based on wind direction for most part of
the disease progress period. Two rows of leaf curl sus-
ceptible variety F-846 and one row of white fly suscep-
tible variety HS-6 were planted on three sides of this
field so as to create a hedge for the purpose of CLCuV
screening. This hedge with CLCuV infected plants was
pruned in the off-season to maintain the inoculum of
the disease. The susceptible variety HS-6 was sown in
150 m2 area and progress of disease was monitored
in this nursery. Biweekly observations on CLCuV and
white fly incidence were recorded.

CLCuV detectionCLCuV detectionCLCuV detectionCLCuV detectionCLCuV detection
The following antisera (i) ACMV coat protein fu-

sion protein antisera,(ii) Antiserum raised against puri-
fied ACMV virions (iii) Antiserum against CLCuV viri-
ons received from R.W. Briddon were tested for the de-
tection of CLCuV  through ELISA method. An experi-
ment was conducted to standardize the concentrations
of coating buffer, antiserum and conjugate by taking
their varying concentrations. The detection of CLCuV
in the susceptible variety HS-6 was attempted with these
antisera through ELISA technique. The detection was
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also tried with antiserum raised at the station for which
following procedure was adopted:
1. Crude antigen (CLCuV) was extracted from cotton

leaf curl virus infected G. hirsutum var. HS-6 leaves
of cotton plant in sodium carbonate buffer (pH 9.6)
containing 0.01M sodium diethyl dithiocarbonate
(Na-DIECA) and 2% polyvinyl pyrrolidone (PVP) and
centrifuged at 10,000rpm for 20 minutes.

2. Diluted concentration (1/10 time) of crude antigen
was used for immunization of two rabbits (Rab.1
and Rab.2) with suitable adjuvant on different time
intervals, i.e. first dose on 0 days, Second dose on
20 days, third dose on 34 days (all subcutaneous)
and last dose on 40 days was administrated intra-
venously without adjuvant.

3. Titer of primary antibodies was tested with control
before giving booster dose with crude diluted anti-
gen by DAC-ELISA

4. One week after booster dose, rabbits were bled for
antiserum extraction. Antiserum was separated by
centrifugation.

Results and DiscussionResults and DiscussionResults and DiscussionResults and DiscussionResults and Discussion

Germplasm screeningGermplasm screeningGermplasm screeningGermplasm screeningGermplasm screening
Among the 1040 to 1531 lines that were screened

each year from 1997 to 2001between 170 and 744
were identified as free in each of the five years of screen-
ing. The lines found free in one year were not neces-
sarily free during the next year also. Leaf curl incidence
on affected lines ranged from 0 to 100 percent. White
fly incidence ranged from 0.07 to 14.5/leaf (Table 1).
Sixty-five lines that remained disease-fee over the five-
year period of screening were identified and yield pa-
rameters of few promising lines are given (Table 2).
The seed cotton yield/plant varied from 54 to 216
grams/plant. The boll weight and boll number ranged
from 3.0-3.9 gram and 15.5 to 51 respectively. GOT
up to 39.1 was noted in these lines. A number of en-
tries resistant to leaf curl disease have been identified
(Singh et al., 2000, 2001).

Development of screening nurseryDevelopment of screening nurseryDevelopment of screening nurseryDevelopment of screening nurseryDevelopment of screening nursery
The appearance of disease in screening nursery

was noted on 25th June on variety HS-6 in 2001. The
incidence of CLCuV was 3% on 27th week. The maxi-
mum increase of disease was noted in the month of
July and 76% incidence of leaf curl disease was ob-
served on 1st August. Thereafter the progress of dis-
ease became slow in the month of August and Sep-
tember and a maximum incidence of 91% was noted
on 38th week. The population of whitefly remained low
and started rising in August end and September and a
maximum population of 2.1/leaf was recorded (Table
3). The disease progress was also plotted on graph to
study the development of infection loci and spread of
disease. It was noted that the disease spread from ini-
tial few points and covered the entire area in the month
of July. The black dots on the graph show fresh disease
on each date whereas red dots show previous dates

cumulative disease (Figure 1). Similarly in 2002 the
maximum increase of disease was noted in the month
of July when it increased from 15% to 53%. Thereafter
the disease progress slowed down and the maximum
incidence of 72% was recorded in 37th week. A maxi-
mum of 1.02 whitefly/leaf was recorded in 37th week
(Table 4). Observations on the progress and incidence
in the adjoining field were also recorded and it was
noted that the maximum incidence was 12% and 14%
on the same variety HS-6 in 2001 and 2002 respec-
tively (Table 5). The material received from All India
Coordinated Cotton Improvement Project was success-
fully screened in the field as shown by one example in
Table 6.

CLCuV detectionCLCuV detectionCLCuV detectionCLCuV detectionCLCuV detection
The data revealed that a dilution of 1:10 in case

of coating buffer, 1:300 in antiserum and 1:1000 of
conjugate appeared to be optimum for the testing of
antigen as reduction in absorbance was noted with fur-
ther dilutions (Table 7). The testing of CLCuV antiserum
was tried in variety HS-6 where slight differences in
absorbance in diseased and healthy samples were
observed (Table 8).  In another experiment, the antis-
era (ACMV, ACMV FP-5 and ACMV FP-6)were tested
against diseased/healthy samples of HS-6 variety where
antisera at 1:250 dilution and conjugate at 1:750 dilu-
tion were taken. There were distinct differences in ab-
sorbencies of infected plants and controls when antise-
rum raised against ACMV virions was tried (Table 9).
The detection was also attempted from antiserum raised
against partially purified CLCuV antigen and good dif-
ferences in absorbance were noted (Table 10). A stock
culture of CLCuV from Pakistan was readily detected in
triple sandwich ELISA by antibodies raised against the
particles of three other gemini viruses viz., African Cas-
sava Mosaic, Indian Cassava Mosaic and Okra Leaf
Curl (Harrison et al., 1997). In another study CLCuV
reacted with two out of 17 monoclonal antibodies
(Mabs) raised to African Cassava Mosaic Virus (ACMV)
and five out of 10 Mabs raised to Indian Cassava Mo-
saic Virus (ICMV) (Nateshan et al., 1996).

The present studies have revealed the existence
of sources of resistance against CLCuV disease. The
screening nursery for this important disease has been
standardized and the disease can be successfully de-
tected using ELISA technique. These studies have con-
tributed substantially to our understanding of the epi-
demiology and management of this disease.
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TTTTTable 2.able 2.able 2.able 2.able 2. Yield parameters of few CLCuV free lines.

TTTTTable 1.able 1.able 1.able 1.able 1. Screening of germplasm lines against CLCuV disease.

TTTTTable 3.able 3.able 3.able 3.able 3. Progress of leaf curl disease in screening nursery (2001).
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TTTTTable 4.able 4.able 4.able 4.able 4. Progress of CLCuV in screening nursery (2002).

TTTTTable 5.able 5.able 5.able 5.able 5. Progress of CLCuV incidence in adjoining field.
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TTTTTable 7.able 7.able 7.able 7.able 7. Standardization of coating buffer, antiserum and conjugate concentrations***.

TTTTTable 6.able 6.able 6.able 6.able 6. Screening of entries against CLCuV Br05(b)1.
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TTTTTable 8.able 8.able 8.able 8.able 8. Absorbencies of samples extracted from variety HS-6 and tested against CLCuV antiserum.

TTTTTable 9.able 9.able 9.able 9.able 9. Absorbances of samples extracted from variety HS-6 and tested against ACMV antisera.

TTTTTable 10.able 10.able 10.able 10.able 10. Absorbances of diseased and healthy samples tested by antiserum raised against partially
purified CLCuV antigen.
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Figure 1.Figure 1.Figure 1.Figure 1.Figure 1.
Fortnightly
progress of
CLCuV disease
in screening
nursery (5th and
21stJul, 1st, 10th,
21st and 30th

Aug) during the
2001season.




