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ABSTRACT KEyY-
Antioxidases play an important role in prevention of oxidative stress. WORD \ermicompost;
Oxidative stress is a state of imbalance between generation of Reactive armyard manure;
Oxygen Species like hydroxyl and superoxide radical, and the level of Inorganicfertilizer;
antioxidant defense system. Antioxidases prevent damage of biopoly- Medicinal plants.

mers including nucleic acids, proteins, polyunsaturated fatty acids and
carbohydrates caused by ROS. Further, antioxidants are believed to be
important in the prevention of many diseases such as cardiovascular
disease, diabetes, liver diseases and cancer. In 1960°s Green revolution
in India has witnessed a jump in agricultural production with the intro-
duction of high yielding varieties of various crops and by following
intensive cultivation practices with the use of fertilizers, pesticides and
other inputs. The intensive use of inputs has not only polluted the soil,
water and the environment causing their slow degradation but also af-
fected the human beings due to the presence of insecticide and pesticide
residuesin food produce. The use of organic manures like farmyard ma-
nure and vermicompost improves physical, chemical and biological prop-
erties of the soil. It also sustains biological production, provides safe
and nutritious food and phytochemicals from food crops and medicinal
plants respectively. Therefore, the present investigation was aimed to
study the effect of farmyard manure and vermicompost and the compari-
son with inorganic fertilizer on the level of antioxidases namely peroxi-
dase and catal ase of two selected medicinal plants namely Cinnamomum
verum and Acorus calamus. The manural potential of three manures:
inorganic fertilizers, farmyard manure and vermicompost on enzyme ac-
tivity was evaluated at different time intervals (25, 50 and 75 days after
planting). Our results reveal ed that the level (p<0.05) of peroxidase and
catalase were found to be significantly higher in vermicompost applied
plants when compared to control and other treatments.
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INTRODUCTION

Traditiona medicinebased ontheplantshas played
akey roleinthe hedth care system of our country. Me-
dicind plantsplay animportant rolein the devel opment
of potent therapeutic agents. Herbal drugs form the
backbone of theinvaluabletraditional medical prac-
tices. Recently interest in medicinal plant research has
increased al over theworld. It hasbeen reported that
medicina plantsusedinvarioustraditiona sysemshave
immune potentia against variousdiseases.

Oxidative damageis one of the major causes of
many diseases. A freeradical isamoleculewith anun-
paired el ectron. The molecule, which lossesan elec-
tron, becomesfreeradicalsgiving riseto aself- per-
petuating chain systeml¥. Themgjority of freeradicals
initiatesthe chainreaction and damagesthecdlsandits
components. Preventing oxidativedamageisthesmple
and effectiveway of preventing any disease. Antioxi-
dantsare ableto givefreeradicalsan eectron, which
becomesacompanion to their unpaired el ectron, thus
eliminating thethreat of eading to diseases.

Antioxidants areany substancesthat delaysor in-
hibits oxidativedamageto atarget molecule. Theanti-
oxidants protect the cellsagainst ROStoxicity by pre-
venting ROSformation, interception of ROSattack by
scavenging thereactivemetabolites, convertingthemto
lessreactivemolecules, by enhancing theresistivity of
sengitivebiological targetsto ROS attack, facilitating
the repair of damage caused by ROS and finally by
providing afavorableenvironment for theeffectivefunc-
tioning of other antioxidants. Many chemothergpeutics
agentsare used in thetreatment of variousdiseasesbut
arefacing problemsof side effectsand therapy isquite
costly. Ethnobotanical search revealsuse of many tra-
ditiond herbsintreatment of diseaseswhich areusudly
freefrom or having minimum sideeffectg?.

Themoderninorganicfarming systemwiththein-
put of synthetic fertilizer hasresulted intherapid de-
struction of soil structure, fall of fertilizer responseon
continuoususage, lossof beneficid microorganismwith
subsequent microbial nutrient recycling system and
aboved| thehuman hedlth hazardoussubstance aspesti-
cideandinsecticideresidueinthefood produce. Inorder
to overcomethese problemsfaced, organicfarmingis
adopted now- a dayswhich avoidsor largely excludes

theuseof compound chemicassuchaschemicd fertil-
izerg/pesticides and herbicides, instead natural sources
such asorganic manuresareused®. Organicfarmingis
asysemof naturd farmingwhichfulfillsthefood, nutri-
tion and pharmaceutical needs of society without de-
pleting essentia natura resourcesof agriculture, water,
soil fertility and diverse biological reserves.
Vermitechnology isanimportant aspect of biotechnol-
ogy involving the use of earthwormsfor processing of
various types of organic wastes into valuable re-
sources4. Vermicomposting refersto composting bio-
degradable organic matter with earthworms.
Vermicomposting helps to process wastes simulta-
neously giving biofertilizers and proteins. Thus
vermitechnol ogy could be successfully used both to
cleantheenvironment asit useswasteasraw materias
andto changepolluted, costly chemical farmingto sus-
tainable agricultures multaneoud y*¥. Sdection of earth-
worm speciesisvery important factor becauseonly few
species are ableto survive and adjust to a particul ar
typeof environmentf.,

Sincemedicind plantsplay avitd roleinmaintain-
ing health, to control and to cure certain diseases, an
attempt was madeto study the effect of inorganicfertil-
izer, farmyard manure and vermicompost on theenzy-
maticleve sof peroxidaseand catdaseat different time
intervalsinthetwo selected medicina plantsnamely
Cinnamomum verum and Acorus calamus. Both of
these plantsareused widely for thetreatment of cough,
bronchitisand other respiratory diseases.

MATERIALSAND METHODS

The stem cuttings of Adhatoda vasica and
Solanumtrilobatumwere collected from Institute of
Forest Genetics and Tree Breeding, Coimbatore,
Tamilnadu, India. The selected medicina plantswere
cultivated during late winter and early summer (i.edur-
ing the monthsof January and February) to attain the
optimum growth. Thestem cuttingsof Adhatodavasica
and Solanumtrilobatumwere plantedin eight differ-
ent potsasfollows.

- Control (without any manure)

- Inorganic Manure(NPK 1:1:1ratio)
Farmyard Manure

Vermicompost
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For Adhatoda vasica and Solanum trilobatum
four stem cuttingsof each were plantedin eight differ-
ent potscontai ning various manures and watered regu-
larly. Theactivity of peroxidase and catalasewere as-
sayed on the 30", 60" and 90" day after planting ac-
cording to the procedure described 8.

STATISTICALANALYSIS

For thepurposeof saigtica andys's, Duncan’smul-
tiplerangetest was applied for comparing treatments.

RESULTSAND DISCUSSION
Theéefficiency of inorganicfertilizer, farmyard ma-

nureand vermicompost onthelevelsof peroxidaseand
catalasewhichinvolvedin thedetoxication of reactive

oxygen speciesin thetwo selected medicinal plantsat
different timeinterva swerequantified and aredepicted
iINTABLE 1.

Based onthedatapresentedinTABLE 1, itisevi-
dent that thelevel of peroxidaseand catal asewereless
ininorganicfertilizer applied medicind plantswhen com-
pared to farmyard manure and vermicompost applied
plants. Theinorganicfertilizer containsmainly macro-
nutrients namely nitrogen, phosphorus and potassium.
Besidesthemacronutrients, micronutrientsarealsore-
quired inminute quantitiesfor the proper synthesis of
theenzymes. Sinceinorganic fertilizer lacksmicronuitri-
ents, theplant hasto uptakethemicronutrientsfromthe
soil for the synthesis of the enzymes and continuous
uptake of micronutrientsfrom the soil leadsto decline
insoil fertility thusresulting in reduced production of
the enzymes peroxidase and catal ase.

TABLE 1: Levd of peroxidaseand catalaseat different timeintervalsof selected medicinal plantsasinfluenced by manures

Adhatoda vasica Solanum trilobatum
Treatment

30days 60days 90days 30days 60days 90days

Control 0.547c 0.529a 0.407a 0.540b 0.520a 0.410bc
Peroxidase Inorganic fertilizer (NPK) 0.690ab 0.562a 0.420a 0.599b 0.485a 0.440c
Farmyard Manure 0.612bc 0.592a 0.444a 0.629ab 0.592a 0.499c
V ermicompost 0.755a 0.700d 0.629% 0.726¢ 0.628c 0.590a
Control 0.628c 0.512d 0.510d 0.710d 0.692d 0.599d
Catalase Inorganic fertilizer (NPK) 0.715d 0.612b 0.592b 0.806b 0.790b 0.628b

Farmyard Manure 0.805b 0.716c 0.678c 0.896¢ 0.804c 0.710c
V ermicompost 0.923a 0.809% 0.710a 0.962a 0.912a 0.810a

Values are means of four replicates

In a column means followed by a common letter are not significantly different at the 5% level by two way anova of DM RT.

Units
Peroxidase UM oles/min/mg protein
Catalase Decompostion of pmoles H,0, /min/mg protein

Farmyard manureisthemost commonly used or-
ganicmanure. Unlikeinorganicfertilizer, it containsvari-
ousessentid micronutrientsin addition to macronutri-
ents. That’swhy we observed higher levels of peroxi-
dase and catalasein farmyard manure treated plants
thaninorganicfertilizer treated plants. But low level sof
peroxidase and catal ase werefound in farmyard ma-
nure applied plants becausefarmersgenerally rely on
animal dungfor manuremaking (farmyard manure) by
dumpinginapit or aheap near the dwellings on the
roadside without proper attention and maintenance.
Sincethe process of composting isnot controlled, a

poor qudity farmyard might beformed with lower ben-
efitsin macro and micronutrients.

Vermicompost isapotentia organic manurerichin
plant nutrientscompared to farmyard manureand inor-
ganic fertilizersin respect to supply of macro and mi-
cronutrients, which have stimul atory effect ontheenzy-
matic activity of peroxidaseand catalaseand thusre-
sulting in higher levels of peroxidaseand catalasein
vermicompost applied plants. Increased level s of enzy-
matic activity enhanced theleve of biochemical con-
tentsthat not only result in better and quick growth of
theplant, but a so enhancethemedicinal property!®.
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CONCLUSION

Vermicompogt, aheterogeneous mixturewithworm
cast and many useful immobilized microbes, isconsd-
ered asahighly efficient cost effective, ecologically
sound, nutrient rich input for the growth of plants.
Vermicompost not only hel psto stimulate plant growth
by improving the soil quality and fertility but also en-
hancethenutritiveand pharmaceutica vaueby synthe-
Szing higher antioxidases.
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