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Screening of Botanicals and Estimation of their Concentrations
for the Management of Alternaria brassicicola
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Abstract: The experiment has been conducted to evaluate different plant extracts for the antifungal activity 
against Alternaria brassicicola and estimated suitable concentrations of the potential plant extracts for the 
successful control of A. brassicicola. All the studies were carried out using poison food technique and the 
experiments were arranged by CRD and treatment means were compared by LSD. Extracts of 1:10 
concentration was used for the initial screening of the botanicals. Among the plant extract, Allamanda leaf 
extract (1:10) showed highest 66.38, 65.94 and 67.44% growth inhibition of A. brassicicola over control at 
3, 5 and 7 days of inoculation, respectively. Interestingly onion bulb and bishkatali leaf extract showed 
mycelial growth influencing activity. Different concentration of Allamanda leaf extract was evaluated to 
estimate the suitable concentrations for the growth inhibition of A. brassicicola. Allamanda leaf extract of 
1:2 concentration showed very strong mycelial growth inhibition (100%). Moreover, Allamanda leaf 
extract of 1:4 concentration also showed very good performance like 91.44, 85.75 and 83.50% mycelial 
growth inhibition of A. brassicicola at 3, 5 and 7 days of inoculation, respectively. Besides different leaf 
extract conditions such as leaf powder, leaf extract and leaf extract filtrate were evaluated, Allamanda leaf 
extracts were performed well to control A. brassicicola than that of powder and extract filtrate. So 
Allamanda leaf extract of 1:2 to 1:4 concentrations may be used for the successful control of A. 
brassicicola instead of fungicide for the ecofriendly management of A. brassicicola.
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Introduction
Cabbage (Brassica oleracea var. capitata L.) is the most important cruciferous vegetables and 
extensively grown in Bangladesh mainly in winter season. Cabbage is cultivated in 43,769 acres 
of area with a production of 2,58,608 metric tons (BBS; 2020). As vegetables, cabbage has 
highly nutritive value and high consumers’ demand, the edible portion of cabbage is head, which 
is formed by large number of fleshy leaves overlapping one another. Cabbage is very good 
source of vitamin C. Moreover, cabbage also contain some B vitamins, supplies some potassium 
and calcium to the diet. Besides, it contains 8.4 ki-localories per 100gm as raw and 23.2 
kilocalories per 100 g when cooked (Haque; 2006). However, the production of cabbage in the 
Bangladesh is decreasing considerably (BBS; 2020). The yield of cruciferous vegetables is very 
low in Bangladesh compared to other developed countries in the world. Low yield may be 
attributed to the method of pro-duction, use of poor quality seeds, low soil fertility, low 
management system, diseases infection and inadequate irrigation along with adverse climate 
condition etc. At least 20% of agricultural spoilage is caused by Alternaria spp.; most severe 
losses may reach up to 80% of yield and 59% loss of cabbage seed yield may occur due to 
Alternaria blight (Bhereet al; 2020). 
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Especially the disease syndrome caused by Alternaria brassicicola is most important in terms 
that this pathogen claims a high percentage of crop loss every year in the country. However, the 
continuous pesticide application induces the development of resistant isolates of the pathogens, 
which sometimes may lead to development of more virulent isolates.
The control of diseases through the use of chemicals is discouraged for health hazard and 
environmental pollution and obvious development of tolerance to pathogen as well as for 
involvement of high cost. In Bangladesh, very few attempts have been taken to evaluate the 
effect of plant extracts against plant diseases (Islam et al; 2001), especially for the control of A. 
brassicicola. Medicinal plants are the gifts of nature, which may cure li-mitless number of 
diseases of human (Bonjar and Farrokhi; 2004). The huge number of plants in the world has an 
increasing interest for the investigation of different plant ex-tracts obtained from medicinal 
plants, as a source of new potential antimicrobial agents (Rojas et al; 2003). Some plant extracts 
observed very much effective in reducing the growth of different plant pathogens (Raihanet al; 
2003). Different compounds and essential oil of plants showed antifungal, antibacterial, 
antiviral, nematicidal, insecticidal and herbicidal activities. Plants produce many secondary 
metabolites, those are important source of microbiocides. Plants are the sources of natural 
pesticides which leads for new potential natural pesticide development (Shanmugavalliet al; 
2009;Swarna and Reddy; 2009).
Optimum dose for potential use of the plant extracts in the farmers level would be needed to 
establish. Some plants and plant products are also found to be useful in con-trolling Alternaria 
infection. In view of above facts, this research work has been carried out to screen the suitable 
plant extracts for the growth inhibition of A. brassicicola causal organism of Alternaria leaf 
spot of cabbage with suitable doses.

Materials and Methods
The experiment was conducted in the Plant Disease Clinic (PDC) and Plant Pa-thology 
Laboratory of the Department of Plant Pathology, Patuakhali Science and Tech-nology 
University, Dumki, Patuakhali. The experiments were carried out during the pe-riod of January 
to June, 2017.Alternaria leaf spot infected cabbage leaves were collected from the Horticulture 
Research Field, Department of Horticulture, Patuakhali Science and Technology University, 
Dumki, Patuakhali-8602. A. brassicicola was isolated by blotter method, where three layers of 
blotting paper were soaked in sterile distilled water and placed at the bottom of a 9 cm diameter 
plastic petridish and their after 5 cm pieces of Alternaria leaf spot infected portion of cabbage 
leaf were placed on the filter paper. The petridishes with the pieces of leaf were incubated at 20 
± 2°C, 12/12 hours alternating cycles of near blue light and dark for 7 days. After incubation, 
the pieces of leaf were examined for the presence of A. brassicicola and identified based on 
their growth charac-teristics under stereomicroscope and temporary slides were made for the 
confermation. The fungal colony of A. brassicicola was transferred to PDA medium for making 
pure culture. The isolates were stored in the PDA slants at 4°C until further use.
Plant extract (10%) of different plant samples were prepared by mixing sterilized distilled 
water (100 ml sterile distilled water was mixed with 10 g paste of plant material) by the help of 
a grinder. 
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Selected plant samples were onion bulb (Allium cepa), garlic clove (Allium sativum), zinger 
rhizome (Zingiber officinale), bishkatali leaf (Polygonum hydropiper), Alamonda leaf 
(Allamanda cathartica), neem leaf (Azadirachta indica), datura leaf (Datura metal).
The effect of different plant extracts were evaluated for the mycelial growth inhibition of A. 
brassicicola using poison food technique according to Begum and Bhuiyan (2006). Only 
distilled water and commonly used fungicide Rye (0.30%) were used as negative and positive 
control, respectively. Ninety milliliter PDA medium was mixed with 10 ml individual plant 
extracts to prepare 1:10 concentration of each plant extract medium. After thorough mixing the 
extracts with PDA, the mixed medium was autoclaved to prevent the contamination of different 
fungi and bacteria. Approximately 15 ml of each sterilized melted PDA extract mixture was 
poured into 9 cm petridish. After solidified, the PDA extract mixture plates were inoculated by 
placing 5 mm 3 days old PDA cultures of A. brassicicola. A negative control plate (without any 
plant extract or fungicide) and positive control plate having 0.30% Rye were maintained to 
compare the radial fungal growth inhibition of plant extracts. Five replications were maintained 
for each treatment. The plates were incubated in the incubator at 20 ± 2°C for 7 days. The radial 
growth of A. brassicicola were collected after 3, 5 and 7 days of inoculation and growth 
inhibition percentage were calculated by the formula of Sundaret al (1995):

Where,
X= Radial mycelial growth (mm) of pathogen in absence of plant extract or fungicide.
Y= Radial mycelial growth of pathogen in presence of plant extract or fungicide.
The growth inhibition ability of different plant extracts against A. brassicicola was grouped as 
very strong inhibition (above 90% growth inhibition), strong inhibition (76 to 90% growth 
inhibition), moderate inhibition (51 to 75% growth inhibition), weak inhibi-tion (31 to 50% 
growth inhibition), very weak inhibition (16 to 30% growth inhibition) and no inhibition (0 to 
15% growth inhibition).
Among the plant extracts, Allamanda performed well than that of other plant extracts. That is 
why, Allamanda leaf extracts (at 1:2, 1:4, 1:6, 1:8, 1:10, 1:12,1:14, 1:16, 1:18) was evaluated 
to determine suitable concentrations of for the complete growth inhibition of A. brassicicola 
following poison food technique as mentioned above. Different concentrations of Allamanda 
extracts were prepare by mixing particular amount of Allamanda extract with PDA media. 
Negative control and positive control were also maintained with 5 replications.
Allamanda leaf sample was collected and washed thoroughly in running tap water to remove 
soil particles and adhered debris. Allamanda leaf powder and extract filtrate were prepared to 
observed the suitable condition of leaf for the growth inhibition of A. brassicicola. The leaf 
samples were sun dried about 3 days and oven dry at 70ºC for 3 hours and made fine powder 
using mortar and pestle. The in-vitro test was conducted to evaluate the suitable Allamanda leaf 
sample conditions such as fresh leaf extract, leaf extract filtrate and leaf powder on the mycelial 
growth inhibition of A. brassicicola. In all conditions three kinds of dilution were evaluated e.g. 
1:2, 1:10, 1:18. Negative and positive controls were maintained with three replications.
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The experiment was carried out by CRD with five replications. Collected data were analyzed 
statistically. Analysis of variance (ANOVA) was conducted to estimate signifi-cant difference 
among the treatment means and least significant difference (LSD) was calculated to compare 
the treatment means (Gomez and Gomez; 1984).

Results
Antifungal activity of plant extracts against Alternaria brassicicola
Seven different plant extracts such as onion bulb extracts, garlic clove extracts, zinger rhizome 
extract, Allamanda leaf extract, bishkatali leaf extract, datura leaf extract, neem leaf extract were 
evaluated for antifungal activity against A. brassicicola (Table 1 & Fig. 1). 

For initial screening 1:10 concentration of the extracts were used. At 3 to 7 days of in-oculation, 
mycelial growth of A. brassicicola was not observed in Rye (0.30%). Among the plant extracts, 
lowest mycelial growth (51, 82 and 117 mm at 3, 5 and 7 days of inocula-tion, respectively) was 
observed by Allamanda leaf extract, which was statistical different to the use of other plant extracts 
and the highest mycelial growth was observed by onion bulb extract (189, 386 and 478 mm at 3, 5 
and 7 days of inoculation, respectively). Mycelial growth inhibition ability of different plant extracts 
against A. brassicicola was measured and presented in (Fig. 2). Mycelial growth inhibition ability of 
different plant extracts was significantly varied. Among the tested plant extracts, Allamanda leaf 
extract showed highest 66.38, 65.94 and 67.44% growth inhibition of A. brassicicola over control at 
three, five and seven days of inoculation, respectively. Moreover, neem leaf extract and datura leaf 
extract also showed growth inhibition ability. On the other hand, onion bulb extract and bishkatali 
leaf extract influenced the mycelial growth of A. brassicicola.
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However, Barros et al(2015) observed that the extract of Allamanda blanchetti induced an 
increase in the peroxidase activity at 24 hours after treatment application and promotes 
inhibition of germination of spores of A. brassicicola. This result indicates the potential from 
A. blanchetti to control A. brassicicola, both by direct action and the activation of defense 
mechanisms. Similarly, Roy et al (2011) observed that leaf extract of Allamanda was highly 
potential to suppress jute seed borne fungal pathogens.

Antifungal effect of Allamanda leaf extract was evaluated based on chemical constituents 
identified by GC-MS, where ¬sitosterol, campesterol, plumericin, stigmasterol, α-Tocopherol 
and squalene were observed as major compounds in Allamanda species, which were supposed 
to responsible for the antifungal activity (Haronet al; 2013). Sasodeet al (1012) also observed 
minimum radial mycelial growth of A. brassicae and A. brassicicola by the crude extract of 
neem leaf.Sheemaet al (2014) studied that the ethanoilic extract of D. stramoniumleaf showed 
highest inhibition against Rhizoctonia solani (88%) followed by Fusarium solani (76%).
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Estimation of suitable concentrations of Allamanda extracts 
Different concentration of Allamanda leaf extract was evaluated on the mycelial growth of A. 
brassicicola to estimate the suitable concentration of Allamanda leaf extract for the growth 
inhibition of A. brassicicola (Table 2 & Fig. 3). The tested Allamanda leaf extract 
concentrations showed statistically smaller mycelial growth than that of control. Allamanda 
leaf extract of 1:2 ratio completely inhibited the mycelial growth of A. brassicicola till 3 to 7 
days of inoculation. Other Allamanda leaf extract concentrations showed inhibitory effect on 
mycelial growth of A. brassicicola on the basis of concentration. Mycelial growth inhibition of 
A. brassicicola was increased with the increase of Allamanda leaf extracts concentration (Fig. 
4), where 1:2 concentration showed 100% mycelial growth inhibition like recommended dose 
of Rye (0.30%). Besides, Allamanda leaf extract of 1:4 also showed good performance like 
91.44, 85.75 and 83.50% mycelial growth inhibition of A. brassicicola at 3, 5 and 7 days of 
inoculation over control, respectively. 
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Very limited works had been done to estimate the plant extract concentration against plant 
pathogens. However, Masuduzzaman et al. (2008) used four concentrations of Allamanda leaf 
extract namely 1:1, 1:2, 1:3 and 1:4 to observed inhibitory activity against Fusarium sp., 
Phomopsis vexans, Rhizoctina solani, Phytophthora capsici and Sclerotium rolfsii. Most of the 
fungal growth was completely inhibited by 1:2 to 1:3 concentrations. All these results support 
the findings of this experimental finding.
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Evaluation of leaf extracts conditions against Alternaria brassicicola
Antifungal activity of allamanda leaf extracts, leaf extract filtrate and leaf powder were 
evaluated on the mycelial growth of A. brassicicola to estimate the suitable condition of 
Allamanda leaf extract for the growth inhibition of A. brassicicola (Table 3 & Fig. 5). 
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Allamanda leaf extracts and leaf powder and leaf extract filtrate showed statistically smaller 
mycelial growth over control. In all cases concentrated solution showed better performance than 
that of lighter solution, where Allamanda leaf extract of 1:2 concentration completely inhibited the 
mycelial growth of A. brassicicola till 3 to 7 days of inoculation. On the other hand, Allamanda leaf 
powder showed highest mycelial growth (101.67, 148.33 and 228.33 at 3, 5 and 7 days of 
inoculation, respectively), where only 26.67, 35.50 and 34.85% mycelial growth inhibition of A. 
brassicicola was observedat 3, 5 and 7 days of inoculation over control, respectively (Fig. 6) that 
means performance of Allamanda leaf powder was not better than that of leaf extract and leaf 
extract filtrate. Some other researches also tried to use different formulations of plant extract such 
as Roy et al (2011) used garlic tablet and Allamanda tablet for the management of seed borne 
diseases of jute and they got good result for the control of jute seed borne fungi. In an another 
experiment, Sultana et al (2007) garlic paste and observed that 125 gm garlic paste/kg jute seed 
(l2.5%) was found the best to control the seed-borne disease caused by M. phaseolina, B. 
theobromae, C. corchori. However, in the present study, garlic and Alla-manda powder and extract 
filtrate did not provide good result like their fresh extracts.
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Conclusions
Among the plant extract, Allamanda leaf extract of 1:2 concentration showed very strong mycelial 
growth inhibition (100%). In addition, Allamanda leaf extract of 1:4 concentra-tion also showed 
very good performance like 91.44, 85.75 and 83.50% mycelial growth inhibition of A. brassicicola 
at 3, 5 and 7 days of inoculation, respectively. Besides, different leaf extract conditions such as leaf 
powder, leaf extract and leaf extract filtrate were evaluated, Allamanda leaf extracts were 
performed well to control A. brassicicola than that of powder and extract filtrate. So Allamanda leaf 
extract of 1:2 to 1:4 concentrations may be used for the successful control of A. brassicicola instead 
of fungicide for the ecofriendly management of A. brassicicola. Further research work can be 
carried out to evaluate the performance of Allamanda leaf extract in the field level.
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Figure 6. Mycelial growth inhibition (percent) of Allamanda leaf extracts, leaf extract filtrate and leaf
powder against Alternaria brassicicola.
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