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ABSTRACT: Ergot is one of the most important head diseases of pearl millet caused by Claviceps fusiformis. 

The fungus also contaminates seed with alkaloids which affect human and other livestock health. Integrated 

control method was carried out to determine the efficacy of seed treatment combined with sowing date for 

control of the disease. A field trial was conducted using three sowing dates (4 July, 10 July and 24 July, 2012) 

and seed treatment (seed riming, micro-dosing and seed priming + micro-dosing). The trial was laid out in a 

split-plot design replicated three times. Sowing date was assigned the main plot and seed treatment the sub-

plot. The results showed that both incidence and severity of ergot decreased with delayed sowing irrespective 

seed treatment. Pearl millet grain yield increased with early sowing. Seed priming and micro-dosing reduced 

ergot incidence by 44.7 and 6.8 % respectively, when sowing was delayed by 10 days after the first sowing. 

Early sowing of primed seeds reduced ergot severity by 15.8 % and increased yield by 15.0 % over micro-

dosed seeds sown during the same period. Sowing date had greater influence on the parameters tested than the 

seed treatment in the interactions. Priming seeds and sowing early compensates for the short falls due to disease 

severity and increase yield. 
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1. INTRODUCTION 

  

Ergot (Claviceps fusiformis) is a floral disease of pearl 

millet which occurs in countries of the world where the 

host crop is grown. The pathogen begins its primary 

disease spread with sclerotia left in the field during 

harvest or mixed with seed at the time of threshing and 

sown along with the seed the next season (Sharma and 

Chauhan 1982; Thakur et al. 1984). Following rain 

showers, the sclerotia germinate and release numerous 

ascospores, coincidentally at the time of anthesis of pearl 

millet crop. These are carried by air current to stigmas of 

fresh flowers where they cause infection (Thakur 1984; 

Hill and Waller 1994). These show small droplets of 

cream to pink coloured fluid called honeydew that ooze 

out of infected florets. They may run down the infected 

ear on pearl millet. 

 

The secondary disease spread in the field begins with the 

appearance of honeydew which contains numerous 

conidia of the pathogen. They are disseminated by rain 

splash, wind, insects (Sharma et al. 1983; Verma and 

Pathak 1984) and physical contact between diseased and 

healthy flowering panicles (Thakur and King 1988). As 

the flowers mature, the droplets dry out and hard dark 

brown to black elongated structures called sclerotia or 

ergot develop. These may coalesce and cover large areas 

of the inflorescence replacing the grains. Grain yield 

losses due to this disease may reach as high as 70 to 76 

% (Selvaraj 1978; Bansal and Siradhana 1988). 

 

The use of resistant varieties (Hash et al. 1999), male 

sterile line (Rai and Thakur 1995), biological control 

(Mahadevamurthy et al. 2006), chemical control (Kumar 

et al. 1997), and pollen management (Rakesh et al. 2002) 

have been applied to reduce the incidence of ergot. 

However, these control measures are either unaffordable, 
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impracticable on large scale, not economical or difficult 

to apply by the resource poor farmers. Fertilizer micro-

dosing and seed priming are cheap and practicable 

technologies developed to improve crop production in 

semi-arid areas of the world. This experiment seeks to 

assess the effects of integrating these technologies with 

planting dates for control of pearl millet ergot. 

 

2. MATERIALS AND METHODS 

 

2.1 Experimental Site 

 

A field trial was conducted at the University of 

Maiduguri (Lat. 11.85 and Long. 13.16), Teaching and 

Research Farm in 2012 cropping season. During the same 

season, Maiduguri had total rainfall of 871.5 mm with 

mean RH of 41.5 % (NIMET 2012). Pearl millet variety 

Ex-Borno, a landrace that is popular among millet 

farmers in Borno State was used for the experiment. 

 

2.2 Seed Treatment 

 

Four batches of 20g seeds were weighed. Two of the 

batches were soaked in water (seed primed) for overnight 

(Harris et al. 1999) and air dried on the laboratory bench 

for two hours before planting. A batch of the primed seed 

was sown with compound fertilizer placed close to it as a 

micro-dose using a three-finger pinch (International 

Crops Research Institute for Semi-Arid Tropics 

(ICRISAT 2009) per planting hole. This served as seed 

primed + micro-dosed treatment. The second batch of the 

primed seed was sown without micro-dosing (seed 

primed alone). One of the two remaining batches of seed 

was only micro-dosed and sown without seed priming. 

The last batch served as check neither seed priming nor 

micro-dosing.  Compound fertilizer (NPK) was used for 

all the field trials.  

 

2.3 Experimental Design and Sowing 

 

The treatments were primed seeds, micro-dosed seeds, 

primed + micro-dosed seeds and untreated check. Three 

sowing dates assessed were 4 July, 14 July and 24 July; 

these served as the main plots and the four treatments 

were randomized within each sowing date as sub-plots in 

a split-plot design replicated three times. During the first 

sowing date (4 July), primed seeds were mixed with the 

fertilizer before sowing. In the subsequent plantings, the 

fertilizer was only placed close to the primed seeds as a 

micro-dose using a three-finger pinch. 

 

The experimental plot was 3×2 m2, the distance between 

rows was 75 cm and distance between plants (intra- row) 

was 50 cm. The plants were thinned to three per hole at 3 

weeks after sowing (WAS). Weeding was done twice by 

hand hoe. The first and second weeding were done 3 and 

7 WAS, respectively. 

  

2.4 Data Collection 

 

At 30 days after seedling emergence number of 

established stands per plot was counted and then 

expressed as a percentage of total number of stands per 

plot. At physiological maturity, incidence of ergot was 

computed as the percentage of diseased plants over the 

total number of plants in each plot. This was calculated 

using the following formula: 

 

 100%x    
N

n
    I 

 
 

Where N is the total number of plants, n is the total 

number of diseased plants. 

At this stage, each plant was rated using visual rating 

scale of 1-6; where 1=1-15% of the head infected, 6= 

above 75% infected. Disease severity was calculated 

using the following formula:  

 

100%  x  
6N

nY
    ii
S  

 

Where Yi is the severity class, ni is the number of infected 

heads in each class, 6 is the highest severity class and N 

is the total number of heads. 

 

At harvest the entire plot was harvested, the grains sun-

dried and weighed. All the data collected from each 

cropping season were analysed. Analysis of variance was 

performed on the data using STATISTIX 8.0 for 

windows (Analytical Software, Tallahassee, Florida, 

USA).   

 

3. RESULTS AND DISCUSSION 

 

3.1 Effect of Integrating Seed Priming and Micro-

dosing with Sowing Date on Seedling 

Establishment 

  

The percentage of seedling stands per plot increased with 

delayed sowing for all treated seeds (Table 1). Untreated 

seeds and Primed + micro-dosed seeds sown on 14 July 

and 24 July, respectively had the highest seedling 

establishment. Number of established stands were higher 

in plots planted with primed seeds than those planted 

with micro-dosed seeds.  No seeds germinated when 

seeds were primed and mixed with fertilizer as micro-

dose before planting on 4 July. 
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Table 1. Effect of interaction of seed treatment and 

sowing date on seedling establishment (%) of pearl millet 

during 2012 field trial 

 

Seed treatment 
Sowing date 

4 July 14 July 24 July 

Seed Primed 63.4bc 75.6ab 72.2abc 

Micro-dosed 60.5c 45.1d 67.4abc 

Seed primed +micro -

dosed 
0.0e 45.2d 78.4a 

Control 59.0cd 77.8a 64.5abc 

SE± 7.24** 
Means followed by the same letter(s) in each column and 

treatment are not significantly different by LSD at 1% (**) 

 

This study has shown that combining seed priming and 

fertilizer micro-dosing with appropriate sowing time 

improves seedling establishment, checks the incidence 

and severity of ergot and increases yield of pearl millet. 

Delayed sowing irrespective of seed treatment increased 

seedling establishment. However, seed priming increased 

percentage seedling establishment over micro-dosing 

irrespective of sowing date. 

 

Priming seeds of many important tropical crops in water, 

typically overnight, before sowing can increase the rate 

and extent of emergence, more vigorous plants with 

better tolerance to drought (Harris et al. 2001). It has 

been used successfully for the improvement of 

germination and seedling establishment of most 

vegetable and field crops (Akbar et al. 2009). Whereas 

micro-dosed crops depend for success on stressful 

conditions, especially with early season moisture 

availability (Camara et al. 2013) or combination with 

seed priming.  

 

3.2 Effect of Integrating Seed Priming and Micro-

dosing with Sowing Date on Incidence and 

Severity of Ergot 

 

Pearl millet ergot incidence decreased with delayed 

sowing for all the seed treatments (Table 2). The 

percentage of plants with ergot differed significantly 

between treatments for 14 July sown seeds. Primed and 

primed + micro-dosed seeds produced plants with 

significantly (P≤0.01) lower ergot incidence than plants 

from only micro-dosed seeds. 

 

Seed priming and micro-dosing reduced ergot incidence 

by 44.7 and 6.8 % respectively, when sowing was 

delayed by 10 days after the first sowing. In the same 

period, seed priming reduced ergot incidence by 40.1 % 

over micro-dosing. The untreated check had the lowest 

ergot incidence. 

 

Table 2. Effect of interaction of seed treatment and 

sowing date on incidence (%) of pearl millet ergot during 

2012 field trial  

Seed treatment 
Sowing date 

4 July 14 July 24 July 

Seed Primed 20.97a 11.60cd 6.48def 

Micro-dosed 20.75a 19.35ab 4.18fg 

Seed primed +micro 

-dosed 
0.0g 13.67bc 6.10defg 

Control 15.85abc 10.66cde 4.69efg 

SE± 3.24** 
Means followed by the same letter(s) in each column and 

treatment are not significantly different by LSD at 1% (**) 

 

Table 3 shows the effects of interaction between sowing 

date and seed treatment on severity of ergot. Differences 

between seed treatments on severity of ergot were 

significant for plants grown from 14 July sown seeds. 

Both seed priming and micro-dosing + seed priming 

significantly (P≤0.01) reduced ergot severity over plants 

from only micro-dosed seeds. The severity of ergot was 

reduced by 50.3 and 15.2 % in seed primed and micro-

dosed plots respectively, when sowing was delayed by 10 

days after the first sowing. During the same period, 

severity was reduced by 50.6 % in seed primed plots over 

micro-dosed plots. Jidda and Anaso (2017) similar 

reported that priming of pearl millet seeds significantly 

(P≤0.05) reduced severity of pearl millet downy mildew 

compared to plants from micro-dosed seeds and those 

from control plots.  Ergot incidence and severity reduced 

with delayed sowing irrespective of seed treatment. 

Early-sowings had likely flowered during period of high 

rainfall and RH thereby. 

  

Table 3. Effect of interaction of seed treatment and 

sowing date on severity (%) of pearl millet ergot during 

2012 field trial 

Seed treatment 
Sowing date 

4 July 14 July 24 July 

Seed Primed 5.59ab 2.78c-e 1.47d-f 

Micro-dosed 6.64a 5.63ab 0.84ef 

Seed primed +micro 

-dosed 
0.0f 3.38cd 1.34ef 

Control 4.40bc 2.25de 1.12ef 

SE± 1.02** 
Means followed by the same letter(s) in each column and 

treatment are not significantly different by LSD at 1% (**). 

 

creating conditions for the disease development (Hill and 

Waller 1994). While late-sown crops receive less rainfall, 

lower RH and high environmental temperatures. The 

crops, therefore, escape the disease by late flowering 

when the conditions no longer favour the development 

and spread of the disease. Jidda et al. (2006) had earlier 

reported that delayed sowing reduced incidence and 

severity of pearl millet ergot. However, priming seeds 
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reduced incidence and severity of ergot by 40.1 % and 

50.6 % respectively, over micro-dosing when sowing 

was delayed by 10 days after the first sowing. In on-farm 

rain fed trials, Musa et al. (2001) had similarly observed 

reduced incidence of stem and root diseases, and 

increased nodulation by native rhizobia in primed 

chickpea (Cicer arietinum) in northwestern Bangladesh. 

   

3.3 Effect of Integrating Seed Priming and Micro-

dosing with Sowing Date on Grain Yield of 

Pearl Millet 

 

Pearl millet grain yield increased with early sowing for 

all the treated seeds (Table 4). The highest yields were 

obtained from plants whose seeds were sown on 4 July. 

The differences between seed treatments on yield were 

however, not significant. Priming seeds and planting 

early increased yield over other treatments sown during 

the same period. Late sowing significantly (P≤0.01) 

reduced yield of plants from both treated and untreated 

seeds. Seed priming + micro-dosing improved yield over 

other treatments when lately sown on 24 July. 

 

Table 4. Effect of interaction of seed treatment and 

sowing date on yield (Kg/ha) of pearl millet ergot during 

2012 field trial 

Seed treatment 
Sowing date 

4 July 14 July 24 July 

Seed Primed 411.1a 186.1b 60.3de 

Micro-dosed 357.4a 174.1bc 61.2de 

Seed primed +micro-

dosed 
0.0 209.3b 108.4cd 

Control 396.4a 149.8bc 48.3e 

SE± 36.7** 
Means followed by the same letter(s) in each column and 

treatment are not significantly different by LSD at 1% (**). 

 

Sowing millet soon after the first sufficient rains early in 

the season would lead to early seedling emergence, 

improved seedling establishment, extended vegetative 

and reproductive periods (Grema and Odo 1998; Odo and 

Bibinu1998). While seed priming produce more vigorous 

plants with better drought tolerance and earlier flowering 

(Harris 1999), and more yield Ousman and Aune (2011). 

The combination of these factors would have 

compensated for setbacks such as high disease incidence 

in the early sown crops through improved seedling 

vigour, extended vegetative growth and increased seed 

weight.  

 

4. CONCLUSION 

 

1. Combining seed priming and fertilizer micro-

dosing with appropriate sowing time improves 

seedling establishment, checks the incidence 

and severity of ergot and increases yield of pearl 

millet. 

2. Pearl millet ergot incidence and severity 

decreased with late sowing and grain yield 

increased with early sowing irrespective of seed 

treatments. 

3. Suggesting that sowing date had greater 

influence on the parameters than the seed 

treatments in the interactions. However, 

priming seeds and sowing early has all it takes 

to check the disease and increase yield. 
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