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Abstract 

Efficiency of biopriming agents i.e. biocontrol agents (Trichoderma harzianum @ 0.6%, Pseudomonas 

fluorescens @ 0.6%), and fungicides (Carbendazium @ 0.2%, Mancozeb 50% + Carbendazim 25% WS 

@ 0.2%) in enhancing field emergence, seedling growth and yield were investigated in chickpea of 

GNG-1581variety. Five treatments gave the significant results. T1 (Trichoderma harzianum) showed 

significant performance for field emergence (85.83), plant height (77.8), number of plants per plot (24.5), 

number of primary branches (3.25), number of pods per plant (45), seed weight per plant (17.61) and 

seed yield per plot (135.89) in organic priming followed by T4 (Carbendazim) in inorganic priming 

compared to untreated control. The present investigation was taken up to study the effects of chickpea 

with following objectives to evaluate the effect of different organic and inorganic priming treatment on 

seed germination behaviour and seed yield in chickpea and to identify suitable organic and inorganic 

priming treatment for chickpea. 

 

Keywords: priming, biopriming, fungicides, Trichoderma harzianum, biocontrol agents 

 

Introduction 

Chickpea (Cicer arietinum (L.)) 2n=16, belongs to family leguminaceae. It is also known as 

Bengal gram. Gram is the most important rabi pulse crop grown in India. Rank first in area as 

well as in production of gram (FAO, 2012). It is a cool season legume crop and is grown in 

several countries worldwide as a food source. Seed is the main edible part of the plant and is a 

rich source of protein (23.3-28.9%), carbohydrates (61.5%), fats (4.5%) and minerals 

(phosphorus, calcium, magnesium, iron, zinc). 

Seed priming with biocontrol agents or fungicides protect the seed from infection by seed 

borne and soil borne pathogens, enables the seed to germinate and establish as a healthy 

seedling (Chang and Kommedahl, 1968; Henis and Chet, 1975; Windels, 1981). Seed priming 

is a routine practice to increase emergence and establish better crop stand (Nene and Thapliyal, 

1979; Ramos and Ribeiro, 1993). Biopriming of seeds with bacterial antagonists increase the 

population load of antagonist to a tune of 10 fold on the seeds thus protected rhizosphere from 

the ingress of plant pathogens (Callan et al., 1990) [5]. 

Seed priming has been found a usable technology to increase rapid and uniform emergence, 

high vigour, and higher yields in all the vegetable and flower species (Dearman et al. 1987, 

Parera and Cantliffe 1994, Bruggink et al. 1999) and some field crops (Hartz and Caprile 

1995, Chiu et al. 2002, Giri and Schillinger 2003, Murungu et al. 2004, Basra et al. 2005, 

2006, Kaur et al. 2005, Farooq et al. 2006, 2007). 

 

Materials and Methods 

The experiment was conducted in Rabi season 2016 at the Field Experimentation Center of the 

Department of Genetics and Plant Breeding, Sam Higginbottom University of Agriculture, 

Technology & Sciences (Formerly Allahabad Agricultural Institute), Allahabad. 

 

Treatments 
T0: control 

T1: Trichoderma harzianum @ 0.6% 

T2: Pseudomonas fluorescens @ 0.6% 

T3: Carbendazim 25% WS @ 0.2% + Mancozeb 50% 

T4: Carbendazim @0.2% 

GNG-1581 with four treatments of chickpea were primed for 8 hours in water. Then all seeds 

were treated with rhizobium culture @10g/kg seeds using any natural agent that are sticky in 

nature. After that seeds were primed with bioagents or fungicides and shade dried overnight by 

spreading on ground at room temperature. 
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1. Field emergence 

Emerged seedling counting and evaluation are carried out 

when the seedlings showed well characterized apparent 

plumule over the soil surface. 

 

2. Days to 50 per cent flowering  

Number of days will be recorded from the date of sowing to 

the date of 50% flowering of the plants in a plot. 

 

3. Plant height(cm) 

Plant height will be measured in cm from the base of the plant 

to the tip of the time of physiological maturity and their mean 

is worked out. 

 

4. Number of plants per plot 

Number of emerged seedling in each treatment are counted 

and evaluated manually. 

 

5. Number of primary branches per plant 

The total number of branches originating from the main stem 

of five plants will be counted. 

  

6. Number of pods/plant 

The number of pods harvested from randomly selected five 

plants in each plot and tagged plants in each treatment was 

counted and average was worked out and expressed as 

number of pods per plant.  

 

7. Seed weight per plant (g) 

The five plants were uprooted at harvest physiological 

maturity and processed for seed yield, from which the average 

yield was calculated and expressed as seed weight per plant.  

 

8. Seed yield/plot (kgha-1) 

The matured pods harvested from each plot in each treatment 

were sun dried and the seeds were separated. The weight of 

the seeds from each plot was recorded and the seed yield 

obtained from five randomly selected and tagged plants were 

added to the seed yield of the each plot for calculation of seed 

yield per plot. Then, the seed yield (kg ha-1) was calculated.  

 

Statical analysis 

Data were statistically analysed using the software MSTAT-

C. Analysis of variance was used to test the significance of 

variance sources, while RBD test (5% level of significance). 

 

S. No Treatments 
Field 

emergence 

Plant height 

(cm) 

Number 

of plants 

Days to 50% 

flowering 

Primary 

branches 

Number of 

pods per plants 

Seed weight 

per plot 

Seed 

yield 

1 T1 85.83 77.80 24.50 90.75 3.25 45 17.61 135.89 

2 T2 66.67 53.60 18.75 100.75 2.5 28.75 10.36 70.97 

3 T3 74.16 68.15 21 98.50 2.75 33.25 11.95 91.4 

4 T4 80 75.80 22.25 95.75 3 38.25 13.97 103.67 

5 T5 60 40.60 11.75 101.25 1.75 21.5 6.79 43.23 

Mean 73.33* 63.19* 19.65* 97.4* 2.65* 33.35* 12.17* 89.03* 

Range 
Max. 85.83 77.80 24.50 101.25 3.25 45 17.61 135.89 

Min. 60 40.60 11.75 90.75 1.75 21.5 6.79 43.23 

CD 5% 12.27 10.88 3.84 1.95 1.37 5.7 3.83 27 

 

Results and Discussion 

1. Field emergence 

The field emergence was ranged from 85.83 to 60 with grand 

mean value 73.33. The maximum field emergence was 

depicted by Trichoderma harzianum 85.83 followed by 

Carbendazim 80, whereas minimum field emergence was 

depicted by control 60. 

Begum et al., (1998) observed Trichoderma harzianum has 

strong antagonistic effect which reduces not only the disease 

but also increases plant stand, the percentage of seedling 

emergence, plant height and fresh weight. 

 

2. Number of plants per plot 

The number of plants per plot was ranged from 24.50 to 11.75 

with grand mean value 19.65. The maximum number of 

plants per plot was depicted by Trichoderma harzianum 24.50 

followed by Carbendazim 22.25, whereas minimum number 

of plants per plot was depicted by control 11.75. 

Pan et al., (2011) explained that, biopriming with four strains 

of Trichoderma viridae and Trichoderma harzianum resulted 

in highest seedling vigour and seedling biomass. 

 

3. Plant height (cm) 

The plant height was ranged from 77.80 to 40.60 with grand 

mean value 63.19. The maximum plant height was depicted 

by Trichoderma harzianum 77.80 followed by Carbendazim 

75.80, whereas minimum plant height was depicted by control 

40.60.  

Begum et al., (1998) observed Trichoderma harzianum has 

strong antagonistic effect which reduces not only the disease 

but also increases plant stand, the percentage of seedling 

emergence, plant height and fresh weight. 

 

4. Days to 50% flowering 

The days to 50% flowering was ranged from 101.25 to 90.75 

with grand mean value 97.4. The maximum days to 50% 

flowering was depicted by control 101.25 followed by 

Pseudomonas fluorescens 100.75, whereas minimum Days to 

50% flowering was depicted by Trichoderma harzianum 

90.75.  

 

5. Number of primary branches 

The number of primary branches was ranged from 3.25 to 

1.75 with grand mean value 2.65. The maximum number of 

primary branches was depicted by Trichoderma harzianum 

3.25 followed by Carbendazim 3, whereas minimum number 

of primary branches was depicted by control 1.75.  

According to Singh (2003) a improved method for seed 

biopriming with Trichoderma harzianum, which involves a 

pre-sowing hydration treatment to improve non-stress 

conditions. Also stated that root and shoot growth was 

improved hydro-priming. 

 

6. Number of pods per plant 

The number of pods per plant was ranged from 45 to 21.5 

with grand mean value 33.35. The maximum number of pods  

per plant was depicted by Trichoderma harzianum 45 

followed by Carbendazim 38.25, whereas minimum number 

of pods per plant was depicted by control 21.5. 
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Gupta, V. and Singh, M., (2012) [12] observed effect of seed 

priming and fungicide treatment on chickpea (Cicer arietinum 

L). The seed treatment consisted of seed priming (seed 

soaking in water for 8h). The observations are recorded about 

yield parameters. The results revealed that the growth 

parameters of chickpea were significantly affected by seed 

priming. Plant height of chickpea showed significantly highly 

correlation with nodule dry weight accumulation which, in 

turn, enhanced the seed and biological yield with the accuracy 

of 87%. 

 

7. Seed weight per plant (gm) 

The seed weight per plant was ranged from 17.61 to 6.79 with 

grand mean value 12.17. The maximum seed weight per plant 

was depicted by Trichoderma harzianum 17.61 followed by 

Carbendazim 13.97, whereas minimum seed weight per plant 

was depicted by control 6.79. 

Nayaka et al., (2010) explained that, biopriming with 

Trichoderma harzianum could also increase the seed 

germination, field emergence, vigour index, yield and 

thousand seed weight in comparison with the control. 

 

8. Seed yield/plot 

The seed yield per plot was ranged from 135.89 to 43.23 with 

grand mean value 89.03. The maximum seed yield per plot 

was depicted by Trichoderma harzianum 135.89 followed by 

Carbendazim 103.67, whereas minimum seed yield per plot 

was depicted by control 43.23. 

Mohamedy et al. (2006) [9] observed that, biopriming with 

Trichoderma harzianum caused pods yield was increased 

highly when compared with fungicide treatment.  

 

Summary and Conclusion 

Seeds of chickpea were treated with various priming 

treatments recorded higher seed quality parameters compared 

to control for all the characters. The 4 treatments gave the 

significant results. It is concluded from the results of the 

experiment that among all the treatments, Trichoderma 

harzianum showed significant performance for field 

emergence, plant height, number of plants per plot, number of 

primary branches, number of pods per plant, seed weight per 

plant and seed yield per plot in organic priming followed by 

carbendazim in inorganic priming. Therefore, use of 

Trichoderma harzianum @ 0.6% and carbendazim @ 0.2% 

are recommended for treating chickpea for better quality, and 

quantity parameters. These findings are based on one year 

testing and further research is needed to substantiate the 

results. 
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