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ABSTRACT 

The effect of the natural substance Frankincense (Boswellia carterii Flueck.) on controlling chocolate spot 

disease of faba bean was studied in this work. Natural substance frankincense was used  at different levels. 

Disease severity %, fresh and dry weights (g) of faba bean shoots, and enzymatic activity were estimated under 

greenhouse (artificial inoculation). Results indicated that Frankincense at 3 g/L had significantly decreased 

chocolate spot disease on faba bean causal organism under greenhouse conditions. Also, seed germination %, 

fresh and dry weights of shoot, polyphenol oxidase and peroxidase activity were significantly increased. On the 

other hand, under field conditions, the obtained results cleared that the natural substance frankincense at a high 

level (3 g/L) concentration showed the highest effect on decreasing chocolate spot disease severity %, as well as 

increasing germination percentage and also gave the highest effect on increasing yield per plot (kg), weight of 

100 seeds, protein, and total chlorophyll. 
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INTRODUCTION 

Faba bean (Vicia fabae L.) a nutritious 

leguminous cool tolerant crop, is widely 

cultivated throughout the world with a good 

protein source. It contains minerals (iron, zinc, 

calcium) and vitamins (B1, B2, and C). Also, it 

is used as a fodder and forage crop, it is 

cultivated mainly for protein, with about 18.5 to 

37.8% (Dhull et al., 2022). Moreover, like other 

legumes, faba bean also plays a significant role 

in restoring soil fertility by fixing nitrogen and 

is a suitable rotation crop for cereals and other 

crops (Ghoneem et al., 2012 and Teshome and 

Tagegn, 2013).  

The world production of faba beans was 5.43 

million metric tons in 2019, (FAO, 2020). 

Cultivated area of the crop in Egypt during the 

2019 season was estimated at about 75734 

feddan, total production was about 101000 tons 

with the average of 1.48 tons/feddan of dry 

seeds (CAPMS, 2021) One of the most 

important factors affect the production of faba 

bean plants attack by various diseases. The 

major disease of this important crop in Egypt is 

forage disease (chocolate spot disease) caused 

by Botrytis fabae Sardiña that affects directly 

protein production and decreasing of yield 

production by more than 50% (Abd El-Hai et 

al., 2011 and Metwaly, 2014.), especially in the 

north and middle parts of the Nile Delta in 

Egypt. 

This work's main objective was to find 

reasonable means of controlling this disease 

with natural extracts. Although several 

publications are available describing the use of 

biotic and abiotic induced resistance against 

plant diseases, however, there is little data on 

the use of natural plant extract frankincense. 

Studies showed that the ingestion of a defatted 

alcoholic extract of Boswell decreased 

polymorph nuclear leukocyte infiltration and 

migration, decreased primary antibody synthesis 

(Sharma and Singh, 1989), and caused almost 

total inhibition of the classical complement 

pathway (Wagner, 1989) and alternate 

complement system (Knaus and Wagner, 1996). 

Boswellia gum has been used to treat diabetes, 

skin and blood diseases, fever, cardiovascular 

disorders, neurological disorders, dysentery, and 

diseases of the tests (Adrian, 1996). β-boswellic 
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acid and its derivatives have anti-tumor and anti-

hyperlipidemia activities (Huan et al., 2000). 

The gum resin extract from Boswellia was 

recently shown to have positive therapeutic 

effects on inflammatory bowel disease. 

However, the mechanisms and constituents 

responsible for these effects are poorly 

understood (Krielgstein, 2001). Moreover, a 

clinical study reported that Boswellia extract 

appears superior to meclizine in terms of a 

benefit-risk evaluation (Gehardt et al., 2001). 

Frankincense triterpenoids showed Anti-herpes 

activity and Immunomodulatory effects (Badria 

et al. 2003 and Botros et al. 2003). Frankincense 

is an oleo gum resin obtained through a deep 

longitudinal incision in the trunk of the 

Boswellia tree. Nine compounds with immune 

stimulant and antiviral activity were isolated 

from the oleogum resin of Frankincense 

(Boswellia carterii Flueck.) The frankincense 

essential oil was found to contain monoterpenes, 

sesquiterpenes, and diterpenes (Both isolated oil 

and resins exhibited strong immune stimulant 

activity). 

Moreover, more than 300 volatiles in 

Frankincense have been reported in the 

literature. In particular, a broad diversity has 

been found in the qualitative and quantitative 

composition of the volatiles concerning different 

varieties of Boswellia Michaela et al. (2009). 

The main component of frankincense is oil 

(60%). It contains mono-penes and diterpenes as 

well as ethyl acetate, acetyl acetate, and methyl 

anisole. The highest biological activity among 

terpenes is characteristic of 11-keto-ß-acetyl-

beta-boswellic acid, acetyl-11-keto-ß-boswellic 

acid, and acetyl-α-bowelled acid. Contemporary 

studies have shown that resin has analgesic, 

tranquilizing and anti-bacterial effects (Ali et 

al., 2016).  

MATERIALS AND METHODS 

Source of faba bean seeds: 

Faba bean seeds cv. Giza 40 was obtained 

from Legume Crop Research Department, Field 

Crops Research Institute, Agricultural Research 

Center, Giza, Egypt. 

Isolation and identification of fungal 

pathogen:  

Samples of naturally infected faba bean 

leaves were collected from fields located at 

different districts of Kafrelsheikh Governorate, 

Egypt, (Elriyad, Qillin, Dosouq, Biyala, Sakha, 

ELhamoul, and Sidi Salem). The aggressive 

isolate was obtained from the Elriyad county 

and was used in these studies. Infected leaves 

showing symptoms of chocolate spot disease 

were collected, cut into small pieces and surface 

sterilized using 3% sodium hypochlorite for 2 

min, washed several times in sterilized distilled 

water, then dried between two layers of 

sterilized filter paper to remove excess distilled 

water, pieces each, with single lesion of the 

concerned disease was plated on faba bean leaf 

extract agar medium "FBLA" (extracts of 250 g 

faba bean leaves + 30 g sucrose + 20 g sodium 

chloride and 20 g agar in one-liter distilled 

water) as described by Hanouike and Hasanain 

(1986). Four pieces were plated in each Petri 

dish and incubated at 20 °C for 12 days. The 

isolated fungus was purified using the hyphal tip 

method, as described by Sinclair and Dhingra 

(2019). 

Evaluation of the isolated isolates of Botrytes 

fabae: 

Botrytes fabae isolates, collected from 

different regions, were grown on "FBLA" 

medium poured into sterilized Petri dishes to 

obtain a large number of spores (Haggag et al., 

2006). The plates were inoculated with discs (5 

mm in diameter) of the seven isolates from 

Kafrelsheikh and incubated for 12 days at 20 °C, 

with a photoperiod of 12 h light/12 h dark, five 

replicates for each isolate. After incubation, 10 

ml aliquots of sterilized water were added to 

each culture, and a fine brush was used to 

fragment the spores and suspend them in the 

water. A concentration of 2.5 × l05 conidia/ml 

was prepared for each isolate. Faba bean seeds 

cultivar Giza 40 was sown in pots (30 cm in 

diameter), with five seeds per pot (5 replicates 

for each cultivar). Forty-five days after sowing, 

the grown plants were sprayed with the spore 

suspension of the desired isolate and covered 

with polyethylene bags for 24 h to maintain high 

relative humidity (Abou-Zeid, 1985). Plants 

sprayed with distilled water were used as a 

control. The inoculated and uninoculated plants 

were maintained for 48 h at 20 °C under 

greenhouse conditions. The infection type 

(disease severity) and severity of leaf damage 

(area) after 48 h were assessed using a scale (0 

to 9) that depended on the extent of the lesions 

as described by Ding et al. (1993) and Table (1). 

Disease severity % = 
n × v 

× 100 
9n 

Where: 

n = number of plants in each category. 

v = numerical values of symptoms category. 

N = total number of plants. 

9 = maximum of numerical values of symptoms 

categories. 
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Table (1): The infection type scale of faba bean chocolate spot disease.    

Disease 

rating 
Description 

0 No visible infection on leaves 

1 A few dots like accounting for less than 5% of the total leaf area 

3 Discrete spots less than 2mm in diameter account for 6-25 % of leaf area 

4 Some coalesced lesions on infected leaf areas in large than 25 % 

5 
Numerous scattered spots with a few linkages diameter 3-5 mm, on 26-50% of leaf area with a 

little defoliation 

6 
Confluent spot lesions account for 51-75 % of leaf area mild sporulation. Half the leaves are dead 

or defoliated 

7 
Destruction of the larger leaves spot lesions covering more than 76% of leaf area abundant 

sporulation, heavy defoliation and plant darkened and dead 

8 Whole plant is dead except the apex 

9 Death of the whole plant 

  

Method of processing the used Frankincense:  

Each concentration of Frankincense 

(Boswellia carterii Flueck) (1, 2, and 3g/l) was 

added to a liter of water to obtain 1 & 2 and 3 

g/L, respectively, and then Triton B1965 was 

added -50 ml/L water to place on the flame until 

it was completely dissolved in the water, one 

day before the spray treatment. 

Study the effects of Frankincense on 

chocolate spot disease under greenhouse 

conditions: 

The experiment was carried out at the 

Experimental Farm of Sakha Agricultural 

Research Station. Faba bean seeds (Giza 40) 

were sown in pots (30 cm in diameter and 25 cm 

in depth) containing 3.5 kg of sterilized loamy 

clay soil. Five seeds were sown per pot. All 

cultural practices were done as recommended. 

After 50 days from sowing, the plants were 

sprayed with a spore suspension of Botrytis 

fabae (2.5 × 105 spore/ml). All plants were 

covered with polyethylene bags for 24 h to 

maintain high humidity and then kept under 

greenhouse conditions. 

On the other hand, the natural substance 

frankincense was sprayed as (1 & 2 and 3 g/L) 

at five days after artificial inoculation by the 

pathogen. Three pots were used as replicates for 

each treatment. Also, pots containing untreated 

healthy plants were used as a control group. At 

the end of the experiment, the following 

parameters were accounted: 

Disease severity: 

As described before disease severity was 

determined according to Dinge et al. (1993)  

Some chemical composition analysis: 

Grain protein content: 

The micro-Kjeldahl method was used to 

determine the total nitrogen in the seed and 

multiplied by 6.25 to obtain the percentage to 

crude according to AOAC (1990). 

Determination of Chlorophyll (SPAD value): 

At the flowering stage, after 75 days from 

sowing, the Chlorophyll content was measured 

by SPAD - meter Model L13000L (Ling et al., 

2011) 

Enzymes activity: 

Two days after the last spray by 

Frankincense, the treated faba bean plants were 

sampled and tested for the activity of peroxidase 

(PO), catalase (CAT) and polyphenol oxidase 

(PPO) as indicators of induced resistance. 

Peroxidase activity: 

A sample of 3 ml of the reaction mixture 

containing 100 mM sodium phosphate buffer 

(pH 5.8), 7.2 mM guaiacol, 11.8 mM H2O2 and 

100 μl enzyme extract were used for the assay. 

With the addition of H2O2, the reaction was 

initiated, and the change in the absorbance was 

measured at 470 nm. POD activity was assayed 

according to Kato and Shimizu (1987) and was 

expressed as unit/mg protein/min.  

Polyphenol oxidase activity:  

The reaction mixture consisted of 200 μl of 

the enzyme extract and 1.5 ml of 100 mM 

sodium phosphate buffer (pH = 6.5). For the 

reaction, 200 μl of 100 mM catechol were 

added. The change in the absorbance was 

measured at 490 nm, and PPO activity was 

expressed as unit/mg protein/min.  

Polyphenol oxidase activity:  

PPO activity was determined according to 

Mayer et al. (1965) the absorbance was 

measured at 490 nm, activity was expressed as 

unit/mg protein/min. 

Catalase activity: 

A sample of 3 ml of the reaction mixture 

containing 100 mM sodium phosphate buffer 
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(pH 7), 2 mM H2O2 and 100 μl enzyme extract 

were prepared for the assay. The CAT activity 

was expressed as changes in absorbance of the 

reaction mixture at 240 nm min-1 g-1 fresh tissue 

unit/mg protein/min. The activity of CAT was 

assayed according to Kato and Shimizu (1987) 

Yield components: 

At physiological maturity (155 days), the plants 

were harvested by hand and left to dry for 5 days 

under natural conditions. Yield components, fresh 

and dry weight of shoot, were estimated for all 

plants. Seed yield per plant and weight of 100 

seeds were also recorded. 

Field experiment: 

Effect of the natural substance Frankincense 

on controlling chocolate spot under field 

conditions during 2018/19 and 2019/20 

growing seasons: 

A field experiment was carried out at the 

Experimental Farm of Sakha Agricultural 

Research Station, Kafrelsheikh Governorate, to 

study the role of the Frankincense extract in 

controlling the chocolate spot disease of faba 

bean 45 days after planting faba bean c.v. Giza 

40, the most susceptible to the studied disease. 

Frankincense extract was used as 1, 2 and 3g/l 

for three sprays with two weeks intervals. A 

complete block random design with three 

replicates was applied; The plot area was 10.5 

m2 (3 × 3.5 m). The recommended agricultural 

practices were done at the suitable time. Control 

plants were similarly sprayed with sterile 

distilled water. The disease severity% to 

Chocolate spot was estimated after 80 days from 

sowing according to the scale reported by Dinge 

et al. (1993). At the end of this experiment, the 

following plant and yield parameters were 

accounted: 

Disease severity, some chemical composition 

analysis, i.e., Grain protein content, 

Determination of Chlorophyll (SPAD value) and 

Yield components.  

Statistical analysis:    

Analyses were performed with IRRISATE 

statistical software program. ANOVA was used 

to test differences among treatments prior to 

applying multiple comparison techniques, 

according to Duncan (1955).  

RESULTS 

Isolation of the causal fungi: 

The isolation from samples of naturally 

infected faba bean (Vicia faba L.) leaves 

collected from different fields in seven districts 

locations, i.e., (Elriyad, Qillin, Dosouq, Biyala, 

Sakha, ELhamoul and Sidi Salem) of 

Kafrelsheikh Governorate, resulted in seven 

different fungal isolates which were identified as 

Botrytis fabae Sardiña according to their cultural 

and morphological characters as mentioned by 

Hanouike and Hasanain (1986). Botrytis fabae 

isolates and the location of each isolate were 

classified as isolate No. 1 (Elriyad), Isolate No.2 

(Qillin), Isolate No. 3 (Dosouq), Isolate No. 4 

(Biyala), Isolate No. 5 (Sakha), Isolate No. 6 

(ELhamoul) and Isolate No. 7 (Sidi Salem). 

Pathogenicity test of B. fabae Isolates: 

Pathogenicity test of the seven isolates of B. 

fabae isolated from different locations was 

carried out on the susceptible faba bean cultivar 

(Giza 40) during the 2017-2018 growing season. 

Data presented in Table (2) show that the 

highest disease severity was due to isolate No. 1 

(94.47%). On the other hand, the other tested 

isolates differed in their reactions since isolates 

Nos. 6 and 7 caused the lowest disease severity 

% (26.28 and 14.94%, respectively). 

Table (2): Pathogenicity test of seven isolates 

of B. fabae on the basis of susceptible Faba 

bean (Giza 40). 

Isolate No. 

Chocolate spot 

Disease 

incidence % 

Disease 

severity % 

No. 1 (Elriyad) 95 a 94.47 a 

No. 2 (Qillin) 89 b 74.36 b 

No. 3 (Dosouq) 79 c 51.31c 

No. 4 (Biyala) 75 c 38.13 d 

No. 5 (Sakha) 77 c 34.02 d 

No. 6 (ELhamoul) 76 c 26.28 e 

No. 7 (Sidi Salem) 68 d 14.94 f 

L.S.D. at 0.05 5.8 6.62 

In the same column, means followed by the same 

letter are not significantly different at 0.05 level of 

probability according to Duncan's multiple range test 

(Duncan, 1955). 

Greenhouse experiment: 

Effect of natural substance Frankincense on 

chocolate spot severity under greenhouse 

conditions:  

Data presented in Table (3) show that the 

application of the natural substance 

Frankincense significantly decreased the disease 

severity % of B. fabae under greenhouse 

conditions, compared to the untreated control 

treatment, increasing the concentration of the 

Frankincense continued to more decrease of the 

disease severity, the 3 gm/L concentration was 

the most effective being 15 and 13.34% disease 

incidence and severity by 75.67% reduction of 

severity comparing to the untreated control 88 

and 54.83% incidence and severity respectively. 
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Table (3): Effect of natural extract 

Frankincense on chocolate spot severity on 

the susceptible Faba bean cultivar (Giza 

40) under greenhouse conditions. 

Treatment 
Conc. 

(g/L) 
Disease 

incidence % 
Disease 

severity % 
Reduction 

% 

Frankincense 

1  38 b 31.86 b 41.90 
2  21 c 18.03 c 67.12 
3  15 d 13.34 d 75.67 

Dithane M-45 2.5  12 e 9.24 e 83.16 
control - 88 a 54.83 a - 

L.S.D. at 0.05 - 2.6 1.49  

In the same column, means followed by the same 

letter are not significantly different at 0.05 level of 

probability according to Duncan's multiple range test 

(Duncan, 1955). 

Further, the application of the natural 

substance Frankincense significantly increased 

fresh weight (g), dry weight (g) and leaf area of 

the treated plants compared to the untreated 

control treatment (Table 4), as well as 

significantly increased both amounts of 

photosynthetic pigments (Chlorophyll) and 

Protein content %, meanwhile increasing 

concentration of the Frankincense increased the 

Chlorophyll, (Ch1). Protein content % values, 

the 3 g/L concentration was the most effective 

(Table 5). 

Table (4): Effect of the natural substance Frankincense on Fresh, Dry weights (g) Leaf area of 

faba bean susceptible cultivar (Giza40) under greenhouse conditions. 

Treatments Conc. (g/L) 
Shoot 

Fresh weight (g) Dry weight (g) Leaf area 

Frankincense 

1  147.53 d 122.29 c 181.30 d 

2  154.70 c 125.92 bc 213.37 c 

3  163.64 b 127.60 b 239.98 b 

Dithane M-45 2.5 176.18 a 145.02 a 286.70 a 

control - 140.43 e 87.18 d 159.38 e 

L.S.D. at 0.05 - 5.73 1.77 9.69 

Table (5): Effect of the natural substance 

Frankincense on amounts of 

photosynthetic pigments (Chlorophyll) 

and Protein content % of faba bean 

susceptible cultivar (Giza40) under 

greenhouse conditions. 

Treatments 
Conc. 

(g/L) 

Chemical components 

Chlorophyll 

(Chl) content 

Protein 

content % 

Frankincense 

1  52.02 c 22.30 c 

2  54.74 bc 24.62 bc 

3  56.81 ab 27.04 b 

Dithane M-45 2.5  60.16 a 30.72 a 

control - 38.15 d 19.45 d 

L.S.D. at 0.05 - 3.70 2.47 

Effect of faba bean treatments with the 

natural substance Frankincense on the 

activity of oxidative enzymes: 

Activities of PO, PPO and CAT enzymes of 

faba bean plants were evaluated with 

Frankincense in the presence of B. fabae (Table 

6). Results show that the natural substance 

Frankincense was effective in increasing 

enzyme activities. The highest increase of the 

three tested enzymes activities as compared to 

the untreated control was achieved with 3 g/L 

concentration, being 0.862, 0.095 and 4.582 

unit/mg protein/min by 159.88, 170.00 and 

262.17% increase over the untreated control for 

the three tested enzymes, respectively, 

meanwhile increasing concentration of the 

Frankincense increased the activities of the 

enzymes.  

Field experiment: 

Effect of natural substance Frankincense on 

control of chocolate spot disease during 

the 2018/19 and 2019/20 growing seasons: 

Data presented in Tables (7,8 and 9) indicate 

that Frankincense at the high level (3 g/L) was 

the most effective in decreasing disease severity 

of chocolate spot (12.00), increasing yield per 

plot, weight of 100 seeds, 1.531 Kg, 95.10 g, 

respectively), leaf area 418.63, chlorophyll 

43.84, protein content 27.25, respectively), 

compared to control treatment. The 

Frankincense moderate level (2 g/L) had an 

intermediate effect on the tested characters. 

While the Frankincense at the lowest level (1g/l) 

showed the lowest effect on decreasing disease 

severity % of chocolate spot (21.48%), and the 

lowest effect on increasing yield per plot, weight 

of 100 seeds (1.228 and 88.76 g, respectively), 

leaf area, Protein content and Chlorophyll. 

(263.21, 23.28 and 33.99, respectively) 

compared to control treatment. Regarding 

Frankincense at the tested three levels during 

2018/19, data in 2019/20 season showed the 

same trend as in 2018/19 season. 
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Table (6): Effect of the natural substance Frankincense on enzyme activity on susceptible 

cultivar (Giza40) under greenhouse conditions. 

Treatments 
Conc. 

(g/L) 

Peroxidase 

(unit/mg protein/min) 

Polyphenol-oxidase 

(unit/mg protein/min) 

Catalase 

(unit/mg protein/min) 

activity 

Increase 

over 

control % 

activity 

Increase 

over 

control % 

activity 

Increase 

over 

control % 

Frankincense 

1  0.408 c 22.93 0.075 c 112.86 2.429 d 92.02 

2 l 0.682 b 105.58 0.085 b 141.43 3.803 c 200.63 

3 l 0.862 a 159.88 0.095 a 170.00 4.582 b 262.17 

Dithane M-45 2.5  0.953 a 187.48 0.056 d 58.57 5.243 a 314.43 

Control - 0.332 c  - 0.035 e -  1.265 e -  

L.S.D. at 0.05 - 0.110   0.004   0.072   

Frankincense (unit/mg protein/min) is the change in absorbance at Δ470 nm. In the same column, means 

followed by the same letter are not significantly different at 0.05 level of probability according to Duncan's 

multiple range test (Duncan, 1955). 

Table (7): Effect of the natural substance Frankincense on control of chocolate spot, disease 

severity % on the susceptible faba bean cultivar (Giza40) under field conditions during 

2018/19 and 2019/20 growing seasons. 

Treatment conc. 
Disease incidence% Efficiency% Disease severity% Efficiency% 

2018/19 2019/20 Mean 2018/19 2019/20 Mean 2018/19 2019/20 Mean 2018/19 2019/20 Mean 

Frankincense 

1 gm/L 31.67 29.67 30.67 66.07 69.42 67.74 21.48 20.92 21.20 64.11 65.47 64.79 

2 gm/L 22.33 19.67 21.00 76.07 79.73 77.90 17.62 16.25 16.94 70.56 73.17 71.87 

3 gm/L 16.67 15.67 16.17 82.14 83.85 83.00 12.00 11.92 11.96 79.96 80.33 80.14 

Dithane M-45 2.5 g/L 12.67 10.33 11.50 86.43 89.35 87.89 9.58 9.88 9.73 84.00 83.70 83.85 

Control - 93.33 97.00 95.17    59.86 60.59 60.22    

L.S.D at 0.05              

Treatments (T)  1.98      2.51     

Season (S)  1.25      1.59     

(T × S)  2.80      3.56     

Table (8): Effect of natural substance Frankincense on chemical components on the susceptible 

faba bean cultivar (Giza40) under field conditions during the 2018/19 and 2019/20 

growing seasons. 

Treatment Conc. (g/L) 

Chemical components 

Chlorophyll (Chl) Protein content % 

2018/19 2019/20 Mean 2018/19 2019/20 Mean 

Frankincense 

1  33.99 36.92 35.45 23.28 22.66 22.97 

2  38.39 39.47 38.93 25.54 25.98 25.76 

3  43.84 44.77 44.30 27.25 27.72 27.48 

Dithane M-45 2.5  50.03 49.87 49.95 31.29 28.84 30.07 

Control - 26.54 23.11 24.82 18.88 18.39 18.63 

L.S.D at 0.05        

Treatments (T)   2.08   2.47  

Season (S)   1.27   1.56  

(T × S) -  2.84   3.50  
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Table (9): Effect of natural substance Frankincense on yield components on the susceptible 

cultivar (Giza40) under field conditions during the 2018/19 and 2019/20 seasons. 

Treatments 
Conc. 

(g/L) 

Leaf area 100 seeds weight (g) Yield/plot (kg) 

2018/19 2019/20 Mean 2018/19 2019/20 Mean 2018/19 2019/20 Mean 

Frankincense 

1  263.21 273.62 268.42 88.76 87.70 88.23 1.228 1.240 1234.00 

2  311.96 355.14 333.55 92.07 91.65 91.86 1.343 1.350 1346.66 

3  418.63 432.70 425.66 95.10 96.06 95.58 1.531 1.544 1537.66 

Dithane M-45 2.5  492.21 486.99 489.60 96.84 97.22 97.03 1.664 1.669 1667.00 

Control - 221.67 208.92 215.29 62.87 60.40 61.63 966 987 976.66 

L.S.D at 0.05           

Treatments (T)   16.83   1.45   14.90  

Season (S)   10.64   0.91   9.42  

(T × S) -  23.80   2.05   21.08  

DISCUSSION 

The results obtained from the effect of the 

natural substance frankincense on chocolate spot 

disease indicate that spraying with frankincense 

extract at a concentration of 3g/l effectively 

reduced the incidence of chocolate spots disease 

and improved the yield characters of faba bean 

crop, increased activity of peroxidase, 

Polyphenol-oxidase and catalase enzymes. 

These results are similar to those reported by 

Badria (2015) and Ali et al. (2016). They 

showed that nine compounds with immune 

stimulant and antiviral activity were isolated 

from the oleo-gum-resin of frankincense 

(Boswellia carterii Flueck). The frankincense 

essential oil (3%) was found to contain 

monoterpenes (13.1 %), sesquiterpenes (1 %), 

and diterpenes (42.5 %). Both isolated oil and 

resins exhibited a strong immune stimulant 

activity. They added that resin indeed has 

analgesic, tranquilizing and anti-bacterial 

effects. Regarding the enzyme activity, the 

obtained results showed that increasing the 

activity of peroxides, polyphenol-oxidase and 

catalase led to decrease of disease incidence and 

increased yield characters compared with the 

control treatment. The Frankincense at moderate 

level (2 g/L) had an intermediate effect on the 

tested characters. While the Frankincense at the 

lowest level (1 g/L) showed the lowest effect on 

decreasing the severity of chocolate spot disease 

(21.20 %), and the lowest effect on increasing 

yield per plot, the weight of 100 seeds, leaf area 

and chlorophyll. This inducer of resistance 

(Frankincense) was effective in reducing the 

incidence of chocolate spot disease and increase 

of enzymes activity related to disease resistance, 

and these were the same as those reported by 

Zyton and Hassan (2017), who found that the 

highest activities of defense related enzymes, 

i.e., peroxidase, polyphenol-oxidase, and 

catalase were recorded in treated bean plants 

with organic acids (Fulvic, citric, salicylic acids 

and BTH) as well as reduced the disease 

incidence. This reduction was gradually 

increased by increasing the concentration of the 

tested chemicals inducers substances, and also 

agreed with the results recorded by Aldesuquy et 

al. (2015) who obtained an additional increase 

in peroxidase, polyphenol oxidase and 

phenylalanine ammonia lyase in infected faba 

bean plants sprayed with phenolic compounds 

(shikimic acid and salicylic acid) than that 

sprayed with fungicide, and was in the same line 

with the finding reported by Ismail and Afifi 

(2019) who revealed that spraying by tested 

chemical inducers led to a marked increase in 

the activity of peroxidase, polyphenol-oxidase, 

catalase enzymes and seeds in faba bean. 
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