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Bio efficacy of oil obtained from Azadirachtaindica on Cabbage
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ABSTRACT: : Plants were used as source of natural compounds over the centuries. Oils derived from plants
consist of many volatile and non-volatile compounds and these oils shown antagonistic potential against
various plant pathogens. Investigation was carried out with an objective to study effect of oil derived from
Azadirectaindica on cabbage. Oil from A. indica was extracted by using Soxhlet apparatus and different
concentration were made using distilled water. Result obtained confirmed that there was significant
improvement in 5% treatment over control. However higher concentrations (20 and 25%) proven
inhibitory for seed germination.
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Introduction:
As the green revolution started, new varieties of vegetable were entered in second largest vegetable
producing India to feed huge population of world. Which ultimately increase use of synthetic chemical due
to pest easily affects the new varieties (Ameen and Raza, 2017). Further, overuse of chemicals results into
resistance strain (Kearney and Kellogg, 1985). Besides moving toward developed country it exhibits a wide
range in topography and climate (Becken, 2010).It is the varietal emporium of medicinal plants and one of
the richest countries in the world in regards to genetic resources of medicinal plants (Stephen et al, 2015).
Therefore there is need to investigate the biological properties of medicinal plants in order of develop new
drugs.
Essential oils are important plant derived bioactive compounds, which have a long history of use as natural
antimicrobial agents and less harmful as compared to synthetic drugs (Christaki et al, 2012, Prakash et al,
2017). Among the various Cole crops, cabbage and cauliflower are most widely grown on commercial scale
in India. Cabbage (Brassica oleracea; Family:Brassicaceae) is an introduced vegetable crop in India, but it has
adapted itself well and is grown all over the country. It is a rich source of vitamin A, B and C. It also contains
minerals like phosphorus, potassium, calcium, sodium and iron. Cabbage can be grown under a wide range
of climate but cool moist climate is most suitable (Dhaliwal,2017; Rokayya et al, 2013).
Varieties of Cabbage are cultivated in India, viz; Early Maturing,Midseason, Late andmany Hybrid varieties
(Singh et al, 2017).Various synthetic drugs like Captaf, Thirum, Metasystox, Blitox, Dithane M, Malathion and
Dithane-45 are used to protect the cabbage from pests and microorganisms (Reza et al, 2016).Alternaria leaf
spot caused by Alternariabrassicaeis one of the most harmful diseasesshowingsmaller in diameter and
lighter in coloured spots on cabbage (Sabry et al, 2015).
Azadirachtaindica(Family: Meliaceae; Common Hindi name: Neem) is belonging to tree habit can reach up to
100 feet (~30 m) tall with limbs reaching half as wide. The shiny dark green pinnately compound leaves are
up to 12 inches (30 cm) long. Each leaf has 10-12 serrated leaflets that are 2.75 inches (7 cm) long by 1 inch
(2.5 cm) wide. All parts of the tree have been used medicinally for centuries. It is widely used in toothpastes,
soaps and lotion today, as well as being a biological insecticide. It is well known medicinal plant with
anthelmintic, antimicrobial, antioxidant properties (More et al, 2015). Plant derived products namely,
azadirachtin from Azadirachtaindica, have been received global attention due to their pesticidal properties
and potential to protect several food commodities (Hartmans et al. 1995; Ward 1998; Varma and Dubey
1999; Athanassiou et al. 2005).Essential oils produced by different plant genera have been reported to be
biologically active and are endowed with insecticidal, antimicrobial and bio regulatory properties (Mishra
and Dubey 1994; Varma and Dubey 1999; Dubey et al. 2004; Holley and Patel 2005). The volatility and
biodegradability of flavour compounds of angiosperm will be advantageous if they are developed as
pesticide insecticide (French 1985).
By considering all these issues along with societal responsibilities as well as to fulfill lacunae, the present
investigation was carried out to estimate the effeicacy of A. indica leaves oil as biopesticides on
Alternariabrassicae as well as active principles available in applied oils by Gas Chromatography and mass
spectroscopy helpful for the biocontrol on Alternariabrassicae isolated from soil covering various agropractices areas for cabbage.
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Materials and methods:
Extraction of derived oil:Leaves of Azadiracthaindica were collected from forest area of Sangmner Tehsil
and shade dried for eight days. Shade dried material (50gm) was taken for oil extraction using Soxhlet
apparatus with the help of petroleum ether.
Effect of plant derived oils on growth of Pathogen by Food Poison Technique:Food poisoning
technique (Nene and Thapliyal, 1993) were used for studying the effect of plant oil on spore germination
and inhibition of mycelial growth of respectively. Pure culture was maintained using CzepakDox media for
studying food poison technique. Different concentration (10%, 20%, 30% and 40%)of plan oil was mix with
sterilized media, in different petriplates. Using distilled water as control and experimental setup was in
triplicates. The mycelial discs of 0.5 cm diameter from seven days old culture of test fungi were cut with the
help of sterile cork borer and transferred aseptically at the center of each sterilized petriplate already
poured with poisoned medium. The plates were incubated at 27±1°C in incubator. The observations for
colony diameter of the test fungi were recorded 8th day after inoculation. The results were expressed as per
cent inhibition over control.
Effect of plant derived oils on seed germination and early seedling growth of Cabbage ( Brassica
oleracea):The healthy seed sample (Variety: Mahyco-Kranti) of cabbage was obtained from
ShramikKrishiSeva Kendra, Sangamner. Sterilization of seeds were done with 0.1% Mercuric chloride
(HgCl2) for 1-2 minutes and rinsed with water repeatedly. Different concentrations (5%, 10%, 15%, 20%
and 30%) of plant derived oil were by adding oil in distilled water. Seed germination and early seedling
growth (viz. rootlength, shoot length and fresh weight) was studied using these concentrations. Vigour
Index (VI) was calculated by the method described by Abdul Baki and Anderson (1973). Employing ‘t’ test
significance, difference in seedling growth parameters of seedlings treated with plant sourced oil with that
of control were statistically evaluated at P= 0.05 and P= 0.01 level.
Evaluation of oil content by Gas chromatography or mass spectrometry (GCMS): After successful
observation of antifungal property, the oils were placed for gas chromatography and mass spectrometry. GC
analysis were carried out by using a Schimazu QP 5050 GCMS, EI electron impact ion source, 70 eV using
DB-5 with an (30m X 0.25 mm id, 0.25 mm film thickness) capillary column,with similar condition as
described in GC programs. Peak area and retention times were measured by electronic integration.
Results and Discussion:
After successive extraction with petroleum ether 27% of oil was obtained from leaves of
Azadirachtaindica.The results of studies carried out to assess the effect of plant sourced oils on seed
germination and early seedling growth in cabbage are presented in Table 1. The seed germination
percentage of control of cabbage treated with plants sourced oil (Azadirachtaindica, were98%. It can be
seen that germination percentage increases with increase in oil concentration.These results confirms
Somdaet.al (2007) that neem crude oil showed high inhibitory effect on seed germination and emergence of
radicle and plumule. Emergence at 40% was hardly obtained with neem oil across the sample and date of
evolution.Lower concentrations (2% and 4%) are as negative as control. These result contrasts to the
Amadioha (2000) who found radial growth reduction by neem oils. Early reports say that seed priming
resulted anti-oxidant increment as glutathione and ascorbate in seed. These enzymes make more
germination speed via reduction of lipid proxidation activity. It has been declared that priming had been
resulted in more germination speed especially in drought stress, saline stress and low temperatures in
sorghum, sunflower and melon (Sivritepe, et al., 2003; Demir Kaya et al., 2006; Fotiet al., 2002).
Vigour Index is the best criterion to assess the effect of any external agent on seed germination and seedling
growth because it was calculated on the basis of percent seed germination, root length and shoot length.
Germination studies carried out on cabbage using Azadirachtaindica leaves oil. Germination studies carried
out of oil on cabbage using 5%, 10%, 20%, and 30%concentraytion reveal that in general percentage
germination, root length, shoot length, fresh weight and vigour index decreased at higher concentration of
oil emulsion. The result indicates that there was adverse effect of oil emulsion on germination at higher
concentration of oil emulsion. In A.indica oil the vigour index in control was 1585.64 while it was 880.00,
646.99, 338.20 and 78.30 in 30%, 20%, 10% and 5% oil emulsion concentrations. This indicates that vigour
index was decreased gradually increased with increasing oil concentrations. The decrease in vigour index
over control was 59.20%, 78.67% and 95.07% in 20%,10%, 5% oil concentration. In Azadirachtaindica oil,
the seed germination in control was 98% while it was 100%, 97%, 95%, 90% in 30%, 20%, 10%, and 5% oil
emulsion respectively. This indicates that there was stimulation in germination percentage was linearly
increased with increasing oil concentration. However it was marginal increase in (2.04%) in the
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germination percentage over control at 30% concentration of oil emulsion.
The spectroscopic result reveals that the plant oil consist of different chemical constituents.The details of
the retention time, number of peaks, area percentage, percentage height, retention index, mass peak,
formula of the compound and molecular weight along with molecular diagram have been recorded in the
Table 3. The oil of A.indicashowed total 5 peaks which were matched with the NIST library having these
compounds present in the oil. These compounds showed different retention time according to the
compound present in it. Malonamide nitrile (C3H4N2O), Dimethylamine (C2H7N), Propanamide (C3H7NO), N(2-Aminopropanoyl) alanine (C 3H7NO), N-(2-Aminopropanoyl)alanine C6H12N2O3, 1,2-propanediamine
(C3H10N2).
Conclusion:
Vegetable production is mostly affected by emergence speed and good seedling establishment in field.
Present study shows oil isolated from A. indica tolerate germination and seedling growth of cabbage. It also
has inhibition ability against fungal colony by inhibiting growth and spore germination.
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Table 1.Effect of Azadirachtaindica oil on seed germination and early seedling growth in Cabbage.

Where * Significant difference over control at P= 0.05 level ** Significant difference over control at P= 0.001
level.
Table 2: Effect of Azadirachtaindicaoil on mycelial growth and % Inhibition of mycelial growth of
Alternariabrassicae.
Sr. No.
Conc.
% of mycelial growth % Inhibition of mycelial growth
1.
Control
80.00
0.00
2.
2%
31.40
60.75
3.
4%
28.50
64.38
4.
6%
22.43
71.96
5.
8%
17.20
78.50
6.
10%
12.40
84.50
Table 3. Evaluation of leaves of Azadirachtaindica oil content by Gas chromatography or mass
spectrometry (GCMS):
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