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INTRODUCTION

Anthracnose of sorghum (Sorghum bicolor L., Moench) is
caused by Colletotrichum graminicola  is often a major
constraintespecially in tropical and subtropical sorghum

growing areas. Numerous diseases have beenreported in

sorghum such as charcoal rot, fusarium root andstalk rot,

rough leaf spot, downy mildew, sorghum red stripeand

anthracnose (Tarr, 1962). Among them,sorghum anthracnose

occurs worldwide, but is more typically observed in tropical

and subtropical regions where frequent rainfalls and high

humidity contribute to the development and spread of the

disease (Pande et al., 1994; Thakur and Mathur, 2000).

Colletotrichum graminicola  is the fungal pathogen responsible

for sorghum anthrac-nose (Crouch et al., 2006). The damage

caused by this disease ranges from deterioration of grain to

peduncle breakage, stalk rot and foliage damages and may

occur at different stages of plant growthleading to crop losses
depending on the severity of infection and the crop cultivar
(Warren & Nicholson,1975; Gwary et al., 2003). Disease
de-velopment before anthesis can have the greatest effect on
grain yield with reported losses ranging from 30% to 67% (Ali
et al., 1987; Thomas et al., 1996). The use of fungicides is
very limited because of the associated costsof these chemicals
as well as handling issues and safetyconcerns to the users
and to the environment. Theytherefore rely mainly on cultural
practices as an importantaspect for their disease control. The
practices used includecrop rotations, intercropping and crop
spacing (Adebitanand  Ikotun, 1996). Sowing dates  have been
reported toreduce the effects of diseases such as

anthracnose(Colletotrichum lindernuthianum), brown blotch
(Collectrichum capsici) and web blight (Thanatephoru
scucumeris) on cowpeas (Yayock et al., 1988). It can be an
effective means of control in many instances where other
control measures are not available or impracticable (Pratap et
al., 1993). Theuse of different planting date has been observed
toreduce or delay the development of anthracnosediseases
was reported by (Gwary et al., 2005). Keeping in view this
study was conducted to determine the best planting dates for
management of anthracnose in sorghum.

MATERIALS AND METHODS

The research was conducted at Livestock Research Centre
G.B.P.U.A & T Pantnagar during 2009-10 and  2010-11under
natural field conditions.Fertilizers dose applied was (N:
P:K,160:100:120 kg/ha) .Nitrogen as urea was applied in two
split doses, half as basal dose. Two  sorghum varieties
M.P.Chari and Pant Chari -6 were sown on four dates1,10,20
and 30th July. The experiment was laid out in Randomized
Block Design in a split – split plot design with three replications.
The field layout consisted of 4mx1.5m plots, replicated three
times and giving a total of 24 plots. A space of 1m was allowed
between replicates. The sorghum seeds were sown at a spacing
of 30 cm in 5 rows per plot. Disease severity data wasrecorded
from at 15-daysinterval up to 90 DAS starting from the first
appearance of anthracnose symptoms at 30 DAS. The data
was collected from 5 plantsin the three middle rows in each
plot. The followinginfection parameters were recorded:

Per cent disease severity

ABSTRACT

The main aim of this study was to investigate the effect of different sowing dates on the severities, infection rates
and AUDPC of Sorghum anthracnose, caused by  Colletotrichum graminicola on two varieties of Sorghum
(Sorghum bicolor L., Moench). The varieties were: PC-6 and MP- Chari.The investigations were undertaken

during 2009-10 and 2010 -11 cropping seasons at Livestock research centre, G.B.P.U.A &T Pantnagar. The

experimental trial was laid out in split-split plots, arranged in a randomized complete block design withthree

replications.The results obtained showed thatEarly planted (1st July) PC-6 and MP –Chari had higher disease

severity and infection rate than late planted (30th July) sorghum cultivars.Plant grown from seed sown on the first

sowing date (1stJuly) had significantly higher grain yield. Early planted PC-6 and MP Chari cultivars appeared to

increase anthracnose disease. This study revealed that both cultivars could be planted between medium  20th&30th

July for less disease severity and maximum grain yield.

KEYWORDS

Anthracnose
Sorghum
Colletotrichum
graminicola

Sowing dates

Received on :
10.12.2014

Accepted on :
25.02.2015

*Corresponding
author



470

REKHA AND YOGENDRA SINGH

Disease severity was assessed on 10–tagged plants on a rating
scale of where: 1 = Highly resistant (0 to <1% intensity); 2 =
Resistant (upto 5% intensity); 3= Resistant (6-10% intensity);
4 =Moderately Resistant (11-20% intensity); 5 = Moderately
Resistant (21-30% intensity); 6 = Susceptible (31-40%
intensity); 7 = Susceptible (41-50% intensity); 8 = Highly
Susceptible (51-75% intensity); 9 = Highly Susceptible
(above75% intensity.

Infection rate

Infection rate was recorded at weekly interval by using
following formula ( Vanderplank , 1963).

where x1 and x2 are the proportions of the disease on datest1
and t2 respectively.

Area under disease progress curve (AUDPC) was calculated
by using following formula (Shanner and Finney, 1977).

Where,

D = Per cent disease index at different dates (D1, D2, D3 and
        so on)

T = Time interval (days) between two observations

n = Total number of observations

Grain yield (t/ha)

Naturally dried sorghum grains from the individual plot was
harvested, air dried and then the produce was threshed and
cleaned. The clean seeds were dried upto 10 per cent moisture
by weight. The grain yield per plot was recorded in grams and
after adding the weight of 5 sample plants previously collected
from the field of respective plot to get the net plot yield. This

net plot yield in kg per hectare was converted into tons ha-1.

RESULTS AND DISCUSSION

Effect of planting dates on disease severity

Data presented in (Table 1)revealed that maximum anthracnose
severity 79.53% was recorded in early planted (1st July) MP-
Chari while PC-6 planted had significantly less amount of
disease (71.94%).On delay in planting from (10th & 20th) July
MP-Chari showed significantly less amount of disease (50.16%
and 43.99%) as compared to early planted crop. Similar trend
was observed with PC-6 also. Late planted (30th July) both PC-
6 and MP-Chari had lowest disease severity (34.38% and
41.12%). Early planted (1st July) crop showed fast progress of
disease while (10th and 20th July) planted crop showed slow
progress of disease. Late planted (30th July) crop showed late
appearance of disease due to slow growth of crop and got
advantages of four weeks as crop was lagging behind four
weeks from early planted (1st July) crop and three weeks and
one week from medium planted (10th and 20th July) during
both the years. The influence of sowing date on severity of
anthracnose was highly significant. Early sowing leads tohigher
anthracnose than late sowing. Plants grown fromseeds sown
on the first sowing date (1st July) had anincreased disease
severity.. These findings are in agreement with Marley’s (2004)
report that early sowing increased anthracnose severity in
susceptible cultivars. This may be attributed tolonger exposure
to high relative humidity in the early sown materials. Similarly,
Dodd et al. (1992) reported that dewcan also play an important
role in extending the period ofwetness following rainfall and
may be important inincreasing the rate of development.

Area under disease progress curve (AUDPC)

 The results revealed that more AUDPC (781.48 mm2) was
found in early planted (1st July) sorghum cultivar MP-Chari,
which gradually decline in medium planting. Less AUPDC

(645.67 mm2 and 565.80 mm2) was obtained in medium

planted crop (10th and 20th July ) while late planted (30th July)
sorghum cultivar MP-Chari showed less AUPDC (480.90mm2)

as compare to early planted ( 1st July).More AUDPC was related

to more disease severity  and duration. It is positively correlated
with disease severity. PC-6 also showed more AUDPC (580.72
mm2)  in early planted crop which declined in medium planted
(523.33 and 498. 33 mm2) and less in late planted (420.13

Date of sowing Cultivar Disease severity (%)

30 DAS 45 DAS 60 DAS 75 DAS 90 DAS

1st  July PC-6 37.87 50.62 56.59 65.90 71.94
MP-Chari 51.34 64.73 6451 72.30 79.53

10th July PC-6 30.23 34.89 41.80 46.40 50.16
MP-Chari 37.54 49.94 59.74 61.78 67.34

20th  July PC-6 21.97 27.78 33.14 38.07 43.99
MP-Chari 26.42 37.60 50.80 53.53 49.62

30th  July PC-6 16.72 20.96 24.93 27.86 34.38

MP-Chari 21.48 25.49 29.87 35.74 41.12
CD (0.05)

A  (Date of sowing ) 0.9 0.8 0.8 0.7 0.9

B (cultivar ) 1.3 1.7 1.1 1.0 0.4
A×B(Date of sowing × cultivar) 0.9 0.8 0.8 0.7 0.9

Table 1: Effect on dates of sowing on disease severity and sorghum yield during 2010 and 2011 (pooled data)

Per cent disease severity (%) =
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mm2) during 2009 and 2010 respectively.

Effect of planting date on yield

Pooled data of two years revealed that, the maximum yield
was observed with early planted sorghum cultivar PC-6and
MP-Cheri ( Fig. 1). Although the first sowing date (1st July) had
higher disease severity yield were higher than of medium and
late sown sorghum cultivars and thus did not cause significant
yield loss. This could be due the fact that early sown crops
have early access to soil nutrients such as nitrogen, are thus
more vigorous and will thereby tolerate higher disease levels.
While minimum yield was recorded with late planted sorghum
cultivar MP-Cheri and PC-6.
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Table 3: Effect of dates of sowing on infection rate recorded at 15 days intervals (2010 and 2011)

Date of sowing Cultivars Infection rate AUDPC(mm2)
r 1 r 2 r 3 r 4 Average

1st  July PC-6 0.153 0.153 0.133 0.154 0.148 578.75
MP-Chari 0.153 0.154 0.153 0.154 0.154 748.49

10th July PC-6 0.149 0.140 0.140 0.150 0.145 476.28

MP-Chari 0.155 0.149 0.154 0.150 0.152 585.01

20th  July PC-6 0.135 0.130 0.154 0.130 0.137 401.70

MP-Chari 0.150 0.153 0.150 0.120 0.143 570.07

30th  July PC-6 0.130 0.120 0.154 0.015 0.105 295.10

MP-Chari 0.015 0.154 0.154 0.154 0.119 430.40

Table 2: Effect of dates of sowing on infection rate recorded at 15 days intervals (2009-2010)

Date of sowing Cultivars Infection rate AUDPC(mm2)
r 1 r 2 r 3 r 4

1st  July PC-6 0.153 0.153 0.153 0.153 580.72
MP-Chari 0.153 0.170 0.160 0.160 781.48

10th July PC-6 0.140 0.153 0.140 0.154 523.33
MP-Chari 0.152 0.153 0.150 0.153 645.67

20th  July PC-6 0.110 0.154 0.122 0.154 498.33
MP-Chari 0.130 0.151 0.135 0.154 565.80

30th  July PC-6 0.130 0.120 0.120 0.121 420.13
MP-Chari 0.120 0.139 0.150 0.154 480.90
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Figure 1: Effect of date of sowing  of sorghum cultivars PC-6 and
MP-Chari on grain yield of sorghum during (2009-10 and 2010-11)
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