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ABSTRACT 

Two field experiments were carried out during 2015/2016 and 2016/2017 at El-Nobaria region, 
Beheira Governorate, Egypt, to assess the effect of biological seed treatments on the control of 
damping – off and root rot diseases and improving growth, yield and quality of two pea cultivars. 
Four biological seed treatments, i.e. seeds without treated (control); seeds treated with bio-priming; 
seeds treated with priming and seeds treated with coating by T. harzianum were applied on two pea 
cultivars, i.e. Little Marvel (LM) and Master B (MB).  
            Results revealed that the highest vegetative growth characters, total green pods yield and 
quality were achieved by plants treated with biological seed treatments of Master B cultivar compared 
with Little Marvel cultivar. Biological seed treatments differed statistically in their effects on 
decreasing the percentage of pre-emergence damping-off, vegetative growth and total green pod yield 
as well as pods quality. Bio-priming was the most effective treatment in terms of vegetative growth 
expressed as plant length; leaves and branches number/ plant; fresh and dry weight of leaves, stems, 
pods and seeds and total green pods yield (ton/ fed)  followed by seed coating treatment compared 
with control (non-treated seeds).  
            The interaction effect between the two tested cultivars and seed priming treatments had a 
significant difference in reducing root rot disease on pea plants at both pre and post-emergence stages 
where, MB cultivar was superior compared with LM cultivar in reducing root rot disease.  
  
Keywords: Pea, Pisum sativum L., Bio-priming, Seed coating, Damping off, Root rot, Fusarium 

solani, Rhizoctoni solani, Sclerotonia rolfsii, Pisum sativum L., Green pods yield, Quality 
pods. 

 
Introduction 
         Pea (Pisum sativum L.) is one of the most important leguminous crops for exportation and 
local consumption in Egypt. Seeds of pea are used as fresh and dry for cooking and industries. 
Growing pea in the newly reclaimed soils is encountered by various problems, such as root rot 
diseases in many locations and low amounts of available nutrients. Pea plants verified susceptible to 
root rot disease caused by certain soil borne fungi i.e. Fusarium solani, Rhizoctoni solani, Foxy 
sporum, Pythium spp, Sclerotium rolfsii and Phytophthora cactorum which attack roots and causing 
damping off and root rot diseases as well as considerable losses in yield of pea (Abda et al., 1992 and 
Xue, 2003).  
            Biological control is an active and non-toxic approach to decrease crop loss initiated by plant 
pathogens. Use of biological control through antagonistic microorganisms counteract seed and root rot 
pathogens and is evidenced to be efficient in controlling root rot pathogens as well as enhancing plant 
growth, total yield and nutritious values of several vegetable crops (El-Mohamedy et al, 2014). Bio 
control agents such as Trichoderma spp., Bacillus subtillus, Psedomonas fluorescens when applied as 
seed coating of many crops were the most effective treatments for controlling seed and root rot 
pathogens (Begum et al., 2011). However, El-Mohamedy and Abd-Alla (2013) revealed that bio-
priming seed treatment to limit root rot soil borne plant pathogens as an alternative of chemical 
fungicides is potential and safe for humans, animals and the environment. 
           Seed bio priming is an innovative technique which involves application of beneficial 
microorganisms on seed surface followed by seed hydration. Seed bio-priming is an ecological 
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management approach to control many seed and soil-borne pathogens. Seed bio-priming improve the 
primary step of plant development by increased seed germination and deliver shelter mechanism 
before seedling emergence. Trichoderma spp. is commonly used as a bio-control agent that enhances 
plant growth as well as obstructs phytopathogens (Vivek et al., 2016). 
            Controlling root rot diseases mainly depends on fungicidal treatments. Meanwhile, fungicidal 
applications cause hazards to human health and increase environmental pollution. Therefore, there are 
needs to an alternate fungicidal seed treatment. The use of biological seed treatments alone or in 
arrangement with other disease control methods such as fungicide, physiological process, soil 
amendments, and priming demonstrated a positive effect for limiting plant diseases on many crops. 
Pea seeds coated with Trichoderma koningii and T. viride were the most active treatments for 
controlling pea root rot pathogens (Lacicowa and Pieta, 1994). Moreover, Sunick et al., 1997 reported 
that Bacillus spp presented a highly antagonistic effect in contrast to root rot fungi. Meanwhile, the 
integration between seed coating with bio control agents and chitosan were supreme in controlling pea 
root rot disease and enhancing growth and yield of pea plant (Abd El-Kareem, 2002). Ragab et al., 
1999 remarked that integration between fungicides (Rizolex-T or Topsin-M) and Bacillus subtillis 
offered the greatest significant reduction in pea root rot disease caused by Rhizoctoni solani, 
Phytophthora spp and Fusarium solani.  
            Few investigations inspected the potential use of some agricultural practices such as 
fertilization or soil amendment with chelating elements (calcium and sulphur) in controlling of soil 
borne plant pathogens on several plants. In this respect, Graham, 1983 found that moderate 
phosphorus levels led to a remarkable decrease in disease incidence principally fungal diseases such 
as powdery mildew and pythium root rot however, higher or lower levels tend to increase disease 
incidence.  
            The purpose of the present study is to improve the efficiency of biological seed treatments 
such as bio-priming and seed coating with T. harzianum in controlling of root rot disease and improve 
vegetative growth of pea plants under field conditions. 
 
Materials and Methods 
         Two field experiments were performed on pea (Pisum sativum L.) in a newly reclaimed land at 
the experimental farm of National Research Centre, at El-Noubaria, El-Beheira Governorate, North 
Delta of Egypt, during the two successive winter seasons of 2015/2016 and 2016/2017. 

The aim of this work is assessing of biological seed treatments for two pea cultivars i.e., Little 
Marvel (LM) and Master B (MB) under open field condition which has been known as heavily natural 
contaminated with root rot pathogens to retrieve root rot and damping off diseases. Random soil 
samples were collected before planting from the top layer (0-30 cm depth) for physical and chemical 
analysis. Soil analysis and the main analytical data of the soil are presented in Table (1), following the 
procedures of Page et al., (1982) and Klute, (1986). On the other hand, contents of total and available 
N, P, K and some micro-elements of applied compost were presented in Table (2) following the 
procedures of Page et al, (1982).  

The soil of the experimental plots was carefully prepared, in each growing season. Calcium 
super phosphate and compost at a rate of 60 N units per fed. were mixed and added in the ditches then 
covered by soil. Ammonium sulfate (20.6 % N) was used as a source of nitrogen, calcium super 
phosphate (15.5 % P2O5) as a source of phosphorus and potassium sulphate (48 % K2O) was used as a 
source of potassium at the rate of 50 K2O unit/ fed. The quantities of the mineral fertilizer were 
splitted into three equal doses and applied as soil dressing (30, 60 and 90 days after sowing).  

 Drip irrigation system was used and lines were spread over the ditches. Soil was irrigated 
continuously three days before sowing. Seeds were sown on the two sides of each row 75 cm in width 
and 50 cm apart. Seeds were sown in the open field on the first week of December in the two seasons 
of 2015/2016 and 2016/2017. 

 
The causal organisms: 

Samples of pea plants showing root rot disease symptoms were collected from different pea 
field of NRC farm, and subjected to isolation trails of the causal organisms. The purified isolated 
fungi were grown on PDA media and identified according to cultural and microscopic characters as 
described by Gilman, (1957), Barrent and Hunter, (1972), Nelson et al. (1983).  
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Table 1: Physical and chemical properties of the experimental soil during the two seasons of 2015/2016 and 
2016/2017.  

A. Physical properties 

Season Sand (%) Clay (%) Silt (%) Soil texture 

2015/2016 91.20 5.10 3.70 Sandy  
2016/2017 92.33 4.78 2.95 Sandy  

B. Chemical properties 

Season 
E.C. 

(mmohs/cm3) 
pH OM 

(%) 
CaCo3 

(%) 
Cations ( Meq./L ) Anions ( Meq./L )  

Ca++ Mg++ Na+ K + CO3
-- HCO3

- Cl - SO4 --  
2015/2016 0.30 7.80 0.30 10.2 1.00 0.20 0.80 0.39 Nil 1.00 1.00 0.39 
2016/2017 0.50 7.88 0.50 10.8 1.20 0.26 0.82 0.43 Nil 1.10 1.20 0.41 

 
Table 2: Chemical analysis of compost in 2015/2016 and 2016/2017. 

2016/2017)(  (2015/2016) Mineral content  
2.46 2.20 N % 
1.80 0.91 P %  
2.37 1.40 K % 
7.40 4.29 C/N ratio 
46.5 28.1 D.M % 

27.00 16.3 O.C % 

 
Treatments of the experiment were as follows:- 
A) - Cultivars: Two cultivars of pea, .i.e. Little Marvel (LM) and Master B (MB). 
 
B) - Biological seed treatments:- 
 Four seeds treatments were as follows:- 
1) - Seeds non treated (control). Regular pea seeds untreated with any fungicides 
2) - Seeds treated with priming 
3) -. Seeds treated with bio-priming. 
4) - Seeds treated with coating by T. harzianum. 
 

1) - Non treated seeds (control): 
Regular pea seeds untreated with any fungicides. 
 

 2) - Seed priming: 
 Pea seeds were initially washed with tap water to remove soluble exudates. Seeds were primed 

according to methods described by Harman and Taylor (1988) in 1% Carboxylmethylcellos (CMC) in 
Erlenmeyer flask on a rotary shaker set at 150 rpm for 12 hour then air dried at room temperature. 
Dried seeds were placed in polyethylene bag until used.  

 
3) - Seed bio-priming:  
 These seeds were primed as described above but spores of T. harzianum (3x106 spore /ml) 
was added to the Carboxylmethylcellos (CMC) during priming process.  
 
4) - Seed coating:  
 Fungal spores of T. harzianum were gently scraped from PDA cultures in water and filtered 
through nylon mesh (38 Mm). All spores solution were adjusted with sterile water to the desired 
density concentration. Seeds were coated by shaking 1g of seeds per treatment with 4ml of the 
adjusted conidial suspension on a shaker for 10 min. at 130 rpm. Subsequently, the seeds were air-
dried on filter paper for 1h in a laminar flow hood before planting. 
 
Experimental design:  

Each replicate included 8 treatments which were the combinations of two cultivars of pea and 
four seed treatments. Plot area included three rows, and the total plot area was 10.5 m2.   The split-
plots design with three replicates was used. The main plots were cultivars treatments, whereas, the 
biological seed treatments were placed in the sub plots. Data were statistically analyzed according to 
Snedecor and Cochran, (1980).  
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Data recorded: ـ  

I. Biological data:  
The percent of pre-emergence and damping-off were taken after 15 days from sowing as well 

as root rot infection was noted after 40 and 60 days from sowing and the percentage of survival plants 
in each particular treatment was calculated. Moreover, the beneficial effects of the different treatments 
on vegetative growth of the two cultivars of pea plants were considered.  

  
II. Vegetative growth parameters: 

Random samples of five plants from all treatment were harvested at maturing stage and the 
following data were recorded during the two seasons. 

 
1. Plant length (cm). 
2. Leaves number per plant. 
3. Branches numbers/ plant. 
4. Fresh weight of leaves, stems, pods and seeds (g/ plant). 

5. Dry weight of leaves, stems, pods and seeds (g/ plant). 

 

III. Total green pod yield: 
 Plants were harvested at maturing stage and total green pod yield (ton/fed.) was recorded. 
 

 Results and Discussion 

I) - Vegetative growth and total pod yield 
 
1. Effect of cultivars:  

The obtained results indicated that significant differences were noted in the vegetative growth 
of the two tested pea cultivars (Table, 3). The results showed that MB cultivar was the best in its 
vegetative growth, i.e. leaves number; fresh and dry weight of leaves, as well as, fresh and dry weight 
of pods, seeds and total green pod yield (ton/fed) compared with LM cultivar.  
 
Table 3: Effect of cultivars on vegetative growth and total pod yield of pea during two seasons (2015/2016 and 

2016/2017). 
Cultivars Plant 

Length 
(cm) 

Leaves 
No./ 
plant 

Branches 
No./ 
plant 

Fresh weight (g/ plant) Dry weight (g/ plant) Total  
pod 
yield 
(ton/ 
fed.) 

Leaves Stems Pods Seeds Leaves Stems Pods Seeds 

  First season (2015/2016) 
Little Marvel 63.94 22.56 2.17 18.14 7.41 43.73 21.96 7.94 3.15 4.98 6.20 4.414 

Master B 64.90 25.88 2.71 24.02 6.99 63.13 37.00 9.32 3.37 5.98 11.08 6.728 

0.05L.S.D at   N.S. 0.94 N.S. 0.28 N.S. 1.06 0.92 0.32 N.S. 0.13 0.11 0.090 
 Second season (2016/2017) 
Little Marvel 61.67 19.04 1.98 17.87 7.21 43.93 22.17 6.46 1.96 4.13 5.30 4.442 

Master B 62.06 21.94 2.38 20.47 7.44 53.40 31.97 7.85 2.06 4.94 7.53 5.737 

0.05L.S.D at   N.S. 0.68 N.S. 0.85 N.S. 0.41 0.69 0.16 N.S. 0.07 0.10 0.041 

 
However, Plant length, branches number and stems fresh weight characters were statistically not 
significant. The lower values of vegetative growth were recorded by LM cultivar. Similar trend were 
reported on pea plants  by Badr et al., (2015) who indicated that MB cultivar shown higher values for 
most of the vegetative growth traits and yield parameters in comparison with LM cultivar .  
 
2. Effect of biological seed treatments: 

 Data presented in Table (4) showed that seed treatments led to a significant increases in the 
vegetative growth of pea plants expressed as plant length, leaves and branches number/plant, as well 
as fresh and dry weight of leaves, stems, pods and seeds and total green pods yield (ton/fed). The 
results revealed that the highest values of vegetative growth characters of pea plant were obtained by 
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bio-priming seeds, seed coating and priming seeds treatments in a descending order, respectively 
compared with control (Non- treated seeds).  
       Such results were in harmony with those obtained by El-Mohamedy and El-Baky (2008) who 
informed that bio-priming with T. harzianum or Basilus subtilis were the most effective treatment for 
stimulating vegetative growth and also significantly increased early and total green pod yield. 
Likewise, Saxena et al. (2015) informed an improvement in root and shoot lengths as well as dry 
weight of chickpea plants treated with the Trichodemra isolate BHUF4.  
            It was clear that Trichoderma spp. improves plant growth through increasing nutrient uptake 
(Harman et al. 2004; Rakshit et al. 2013) in addition to initiation of secondary root growth through 
auxins and indoles production (Contreras-conrnejo et al. 2009, 2014 a,b). Vivek et al., (2016) 
revealed that seed bio-priming of pea plants positively enhanced plant growth in the treated plants 
compared to control. 
      
Table 4: Effect of biological seed treatments on vegetative growth and total pod yield of pea during two seasons 

(2015/2016 and 2016/2017). 

Seed 
treatments 

Plant 
Length 

(cm) 

Leaves 
No./plant 

Branches 
No./plant 

Fresh weight (g/ plant) Dry weight (g/ plant) Total 
pods 
yield 
(ton/ 
fed.) 

Leaves Stems Pods Seeds Leaves Stems Pods Seeds 

  First season (2015/2016) 
Control 57.21 14.63 1.50 11.24 3.63 31.63 19.52 4.03 1.55 2.54 4.97 3.438 
Bio-priming 70.83 35.00 3.46 31.26 11.40 80.64 40.08 12.82 5.51 8.35 12.37 8.112 
Priming 63.04 19.21 2.17 16.42 5.49 45.16 27.74 7.00 2.27 4.80 7.72 4.899 
Seed coating 66.58 28.04 2.63 25.39 8.28 56.28 30.58 10.66 3.71 6.22 9.52 5.837 
L.S.D at 0.05 1.09 1.21 0.22 1.26 0.41 1.57 0.79 0.38 0.28 0.43 0.24 0.113 
 Second season (2016/2017) 
Control 55.83 16.50 1.38 12.92 5.37 38.84 21.72 5.76 1.52 3.70 4.29 4.069 
Bio-priming 68.17 25.08 2.96 24.90 9.10 58.77 34.68 8.25 2.38 5.30 9.74 6.280 
Priming 59.96 19.25 2.00 17.95 6.43 45.48 24.60 6.90 2.00 4.45 5.14 4.709 
Seed coating 63.50 21.13 2.38 20.91 8.41 51.59 27.28 7.69 2.13 4.69 6.49 5.300 
L.S.D at 0.05 0.74 0.50 0.21 1.90 0.22 1.16 1.05 0.21 0.14 0.14 0.22 0.107 

 
3 - The interaction between cultivars and biological seed treatments:  

Data presented in Table (5) indicated that the highest values of vegetative growth characters of 
pea plants expressed as plant length, leaves and branches number/plant, as well as fresh and dry 
weight of leaves, stems, pods and seeds and total green pods yield (ton/ fed) were obtained by the 
integration effect of MB cultivar combined with seed bio-priming treatment.  
 
Table 5: Effect of the interaction between cultivars and biological seed treatments on vegetative growth and 

total pod yield of pea during two seasons (2015/2016 and 2016/2017). 
Cultivars 

 
Seed 

treatments 
Plant 

Length 
(cm) 

Leaves 
No./ 
plant 

Branches 
No./ 
plant 

Fresh weight (g/ plant) Dry weight (g/ plant) Total 
pods 
yield 
(ton/ 
fed.) 

 
Leaves Stems Pods Seeds Leaves Stems Pods Seeds 

    First season (2015/2016) 
 Control 56.50 12.58 1.25 9.85 3.72 24.68 11.04 3.73 1.45 2.40 2.39 2.400 

Little Bio-priming 71.17 32.50 2.92 27.32 11.88 64.03 32.97 12.05 5.68 7.16 9.93 6.518 
Marvel Priming 61.25 20.08 2.08 14.81 5.99 35.71 20.84 6.10 2.06 4.41 5.79 3.800 

 Seed coating 66.83 25.08 2.42 20.59 8.05 50.51 22.99 9.86 3.44 5.93 6.71 4.939 
 Control 57.92 16.67 1.75 12.63 3.53 38.59 28.01 4.34 1.66 2.67 7.55 4.475 

Master Bio-priming 70.50 37.50 4.00 35.20 10.91 97.24 47.18 13.60 5.35 9.54 14.81 9.705 
B Priming 64.83 18.33 2.25 18.04 5.00 54.62 34.64 7.89 2.49 5.20 9.65 5.998 
 Seed coating 66.33 31.00 2.83 30.19 8.51 62.06 38.17 11.46 3.98 6.50 12.32 6.735 

0.05L.S.D at   1.54 1.71 0.30 1.78 N.S. 2.22 1.11 N.S. N.S. 0.60 0.34 0.160 
   Second season (2016/2017) 
 Control 55.00 15.75 1.08 11.05 5.40 32.33 16.30 4.95 1.36 3.11 3.00 3.268 

Little Bio-priming 70.00 23.50 2.67 23.98 8.64 57.47 33.37 7.59 2.42 5.05 8.26 6.105 
Marvel Priming 58.42 18.08 1.92 17.23 6.52 37.51 18.50 6.17 1.93 4.07 4.17 3.763 

 Seed coating 63.25 18.83 2.25 19.24 8.28 48.42 20.51 7.12 2.13 4.29 5.79 4.632 
 Control 56.67 17.25 1.67 14.79 5.33 45.34 27.14 6.57 1.69 4.29 5.58 4.871 

Master Bio-priming 66.33 26.67 3.25 25.82 9.56 60.06 35.99 8.92 2.33 5.55 11.22 6.455 
B Priming 61.50 20.42 2.08 18.68 6.34 53.45 30.69 7.64 2.07 4.82 6.11 5.655 

 Seed coating 63.75 23.42 2.50 22.59 8.54 54.76 34.06 8.25 2.14 5.09 7.20 5.968 

0.05L.S.D at   1.05 0.70 N.S. N.S. 0.31 1.64 1.48 N.S. N.S. 0.20 0.32 0.151 
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The lowest values of vegetative growth characters and total pods yield were obtained by LM cultivar 
without any seed treatment (control). Respecting to values of dry weight of leaves and stems in both 
studied seasons, and branches numbers at the second season they were not significantly different. 

 

II) - Root rot and damping-off incidence 

1. Effect of cultivars:  
Pea root rot disease incidence was recorded after 40 and 60 days of sowing. Results in Table (6) 

show that incidence of root rot of Master B (MB) cultivar of pea plants was reduced at 60 days 
compared with Little Marvel (LM) cultivar in both two studied seasons. MB cultivar was highly 
effective in decreasing the percentage of root rot infection. The highly percentages of survival plants 
were recorded with of MB cultivar compared with LM cultivar which recorded the lowest survival 
percentage. These results are in harmony with those detected by El-Mohamedy and Abd–El-Baky, 
(2008). 

 
Table 6: Effect of cultivars on pre-emergence damping off incidence percentage, root rot disease incidence 

percentage and reduction percentage of pea plants during two seasons 2015/2016 and 2016/2017. 

    
Pre-emergence damping 

off (%) 
Root rot disease incidence 

(%) 
Survival 

Plant 
(%) 

Root rot disease reduction 
(%) 

Cultivars Infection Reduction After After After After 
    (%) (%) 40 day 60 day 40 day 60 day 
    First season (2015/2016) 
Little Marvel 11.56 42.11 14.38 15.04 59.29 35.61 37.76 
Master B 9.91 46.44 11.91 9.47 63.38 40.49 40.85 
L.S.D at 0.05 0.02 1.17 0.06 0.02 0.02 1.06 0.95 
    Second season (2016/2017) 
Little Marvel 14.14 38.99 14.80 15.01 56.10 36.63 35.21 
Master B 11.56 42.21 11.89 10.80 64.72 42.04 43.18 
L.S.D at 0.05 0.02 0.74 0.06 0.02 0.03 1.05 0.91 

 
2. Effect of seed treatments on pea root rot incidence: 

Percentages of pre-emergence damping-off and root rot infection after 40 and 60 days from 
sowing were noted. Results in Table (7) showed that all seed treatments reduced the percentage of 
pre-emergence damping-off in pea plants as compared with control (non-treated seeds). The most 
effective seed treatment was bio-priming flowed by seed coating treatment. Bio-priming led to a 
reduction in root rot disease incidence of pea plants at post emergence stage at 40 and 60 days after 
sowing during the two tested seasons, respectively. 

These results are in agreement with those detected by El-Mohamedy and Abd–El-Baky, (2008); 
Manjubala Naik, (2015) and Vivek et al., (2016) on peas. El-Mohamedy and El-Baky (2008) reported 
that seed priming with Trichoderma harzianum, Basilus subtilis and Psedomonas fluorescens was 
effective in control of root rot pathogens.  

Moreover, similar results were also recorded by Lacicowa and Pjeta, (1994) and Zue, (2003), 
who used bio-priming as a procedure of seed treatment to control many seed and soil-borne 
pathogens. Suppression of seed and soil-borne pathogens of bio primed seed is correlated to the rate 
of root rot incidence of the seed colonized by the pathogens owing to the reduction of seed exudation 
of nutrients from the primed seeds. Bio agents also showing a direct antagonistic ability against 
pathogens by eliminating pathogens that colonize seeds or roots of plants (Taylor et al., 1985).     
Seed priming is an essential tool to enhance emergence of crops, particularly under the stress 
environments (Rakshit et al. 2014). Previous studies indicated that integrating seed priming with bio-
control agent application eventually caused an improvement in crops (Harman and Taylor, 1988; 
Jensen et al. 2004 and El-Mohamedy and Abd–El-Baky, 2008). Trichoderma spp. is the best 
conventional saprophytic fungus in rhizosphere which performs as mycoparasite on pathogenic fungi 
and also, it promotes plant growth (Singh et al. 2013b; Rakshit et al. 2015 b and Meena et al. 2016). 
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Table 7: Effect of biological seed treatments on pre-emergence damping off incidence percentage, 
root rot disease incidence percentage and reduction percentage of pea plants during two 
seasons (2015/2016 and 2016/2017). 

Seed 
treatments 

 

Pre-emergence damping 
off (%) 

Root rot disease 
incidence (%) Survival 

Plant 
(%) 

Root rot disease reduction 
(%) 

Infection 
(%) 

Reduction 
(%) 

After 
40 day 

After 
60 day 

After 
40 day 

After 
60 day 

 First season (2015/2016) 
Control 17.19 10.62 19.42 18.40 40.40 8.32 8.70 
Bio-priming 3.63 81.24 6.09 5.00 86.13 71.46 75.78 
Priming 14.56 24.38 17.67 17.13 47.00 16.55 14.75 
Seed coating 7.56 60.86 9.40 8.50 71.81 55.86 57.99 
L.S.D at 0.05 0.24 1.09 0.15 0.02 0.02 0.72 0.41 
 Second season (2016/2017) 
Control 19.02 11.87 20.10 19.21 41.29 9.71 8.98 
Bio-priming 5.75 73.71 5.94 5.31 82.48 72.09 75.03 
Priming 17.00 21.32 17.02 16.35 49.06 22.83 22.94 
Seed coating 9.63 55.48 10.31 10.75 68.81 52.71 49.83 
L.S.D at 0.05 0.02 0.33 0.06 0.02 0.04 0.44 0.35 

 
3. The interaction between cultivars and seed treatments: 
           Results in Table (8) indicated that interaction between pea cultivars and seed priming 
treatments had a significant impact in reducing root rot disease on pea plants at both pre and post-
emergence stages. Bio-priming or seed coating treatments was markedly superior particularly with 
MB cultivar regarding to reducing root rot disease compared with LM cultivar.  
            
Table 8: Effect of the interaction between cultivars and biological seed treatments on the incidence of pre -

emergence damping - off and root rot of pea plants during two seasons (2015/2016 and 2016/2017).  

Cultivars Seed treatments 

Pre-emergence damping-off 
(%) 

Root rot incidence 
(%) 

Survival 
Plant 
(%) 

Root rot disease 
reduction (%) 

Infection 
(%) 

Reduction 
(%) 

After 
40 day 

After 
60 day 

After 
40 day 

After 
60 day 

  First Season (2015/2016) 
 
Little 
Marvel 

Control 17.63 11.80 20.71 22.42 39.04 7.27 7.23 
Bio-Priming 4.38 78.02 7.31 6.63 81.88 67.25 72.61 
Priming 15.50 22.39 18.71 20.63 45.50 16.22 14.64 
Seed Coating 8.75 56.25 10.79 10.50 70.75 51.69 56.57 

 
Master B 

Control 16.75 9.45 18.13 14.38 41.75 9.38 10.16 
Bio-Priming 2.88 84.46 4.88 3.38 90.38 75.66 78.96 
Priming 13.63 26.37 16.63 13.63 48.50 16.88 14.85 
Seed Coating 6.38 65.48 8.00 6.50 72.88 60.03 59.41 

L.S.D at 0.05 0.33 1.55 0.21 0.03 0.03 1.02 0.58 

  Second Season (2016/2017) 

Little 
Marvel 

Control 20.42 11.86 21.83 21.29 36.71 9.05 8.08 
Bio-priming 7.13 69.27 7.13 6.25 79.45 67.33 73.05 
Priming 18.50 20.13 18.50 19.00 44.00 21.47 17.97 
Seed Coating 10.50 54.69 11.75 13.50 64.25 48.68 41.73 

 
Master B 

Control 17.63 11.88 18.38 17.13 45.88 10.37 9.87 
Bio-priming 4.38 78.16 4.75 4.38 85.50 76.86 77.01 
Priming 15.50 22.51 15.54 13.70 54.13 24.19 27.91 
Seed Coating 8.75 56.27 8.88 8.00 73.38 56.73 57.92 

L.S.D at 0.05 0.03 0.46 0.08 0.03 0.06 0.62 0.49 

 
Seeds of MB cultivar combined with Bio-priming treatment were the highly effective treatments in 
decreasing the percent of disease infection on pea plants at pre and post -emergence stages. The 
interaction between seed priming treatment and LM cultivar showed the lowest disease reduction 
records compared with bio- priming and seed coating treatments with MB cultivar. The highest 
percent of healthy and survival pea plants were recorded by MB cultivar combined with seed bio-
priming treatment and seed coating during the two seasons, respectively. These results are in 
accordance with those observed by El-Mohamedy and Abd–El-Baky, (2008) on pea. 
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Recommendation 
            It could be concluded from the current investigation that using biological seed treatments on 
pea plants is an effective and safe alternative technique for improving seed germination against seed 
borne diseases and minimizing the use of chemical pesticides.  
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