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Abstract: Vermicompost is the stable, humus-like product Itesy from the biological decomposition of
organic matter under controlled conditions. Vermipost is a rich source of vitamins, hormones, emgym
macro and micro nutrients which when applied totgdahelp in efficient growth. The present study basn
carried out to analyze enzymes, physicochemicalacheristics, and micro and macro nutrients presetite
compost at regular interval of time and also a canaive study was done on the effect of composgromth
parameters namely germination percentage, roothemsfpoot length and number of leaf count in Cyn®ps
tetragonoloba after 30day of planting. The results of the study reveahat the enzyme activities (amylase,
cellulase, protease and invertase) and total matiients (N, P, K) and micronutrients (Mn and Chpwed
elevated levels in compost than control. The cormapplied plant (Cymopsis tetragonoloba) showedeiased
germination percentage, root length, shoot lengthraimber of leaves than the compost untreated. plan
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I ntroduction

Environmental degradation is a major threat coriingnthe world, and the unrestrained use of
chemical fertilizers contributes largely to theat@ration of the environment through depletiorfasfsil fuels.
It also leads to the generation of carbon dioxiadé eontamination of water resources. Now theregsoaving
realization that the adoption of ecological andaunsble farming practices can only reverse thdindag trend
in the global productivity and environment protentt In nature’s laboratory there are number of orgasis
thatconvert organic waste into valuable resourc@#aining plant nutrients and organic matter whirk
essential for maintaining soil productivity.

The vermicomposting may result in the productiomafus like substance, compost. Microorganisms

and earthworms are important biological organiselpihg nature to maintain nutrient flows from orystem

to another and also minimize environmental degradafhey help in balancing the nutrient level @l &ind
microorganisms decrease during soil degradationitaisd8-10 higher in uncultivated area. Earthworcas
therefore be used as a sensitive indicator of degradatioh Earthworms along with micro organisms
breakdown the organic waste into nutrient rich veampost which is worm castings. Earthworms wilt ea
amazing variety of food most non-greasy, non-d@rpon-meat organic materials. Red earthworm ifepred
because of its high multiplication rate and therebgverts the organic matter into vermicompost ini#b-50
days. Since it is a surface feeder it convertsroogaaterials into vermicompost from top.

The level of nutrients in compost depends uponsiigrce of the raw material and the species of
earthworm. A fine worm cast is rich in N P K besidgher nutrients. Nutrients in vermicompost areeadily
available form and are released within a monthpifliaation. The worm castings contain higher petaga
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(nearly twofold) of both macro and micronutrientsat the garden compost. Vermicomposting converts
household waste into compost within 30 days, resldbe C:N ratio and retains more N than the trowisti
methods of preparing compost¥ermicompost is a rich source of various vitamigiszymes, macronutrients
and micronutrients which applied to plants helgfficient growttf.The organic compost contain enzymes like
amylase, cellulase, invertase and protease whiohnce to breakdown organic matter in soil (to aske the
nutrients and make it available to the plant roof)ey also increase the levels of soil enzymes lik
dehydrogenase, acid and alkaline phosphatase aadeur

M aterials and M ethods

1. Collection of Waste

The leaf litter waste was collected from the Kamriyniversity campus, Coimbatore, Tamil Nadu,
India. The collected wastes were allowed to pade&tomposition for 10 days. Then the wastes wexani
with cow dung and soil in the ratio 3:1:1.

2. Vermicomposting technique

Pits of 0.75x0.75%0.75 m size were dug and flodhefpit was covered with a lattice of wood sttips
provide drainage. Totally 3 pits were maintainedtfee experimental purposes. The pit T1 was maiathas
control for leaf litter waste (without cowdung).Baxorms were added in the sample pits excluding:thrrol
pitt.h Care Wgs taken to avoid light and rainfall.eT¢ontrol as well as the experimental sample weasntaOn

30 and 45 day respectively for the analysis of enzymes, maand micro nutrients, physicochemical
parameters and its effect on growth parameterdust€rbeanyamopsis tetragonol oba).

3.Enzymesinvolved in the Degradtion of Complex Organic Material into Simple Compounds

Amylase, cellulase, invertase and protease areeizgmes involved in the degradation of complex
organic material into simple compounds

3.1Amylase®
Principle

Starch degrading enzymes act on glycogen and delptdysaccharides,amylase causes endo-
cleavage of substrate and hydrolysls 4 linkage in a random manner. It has the alttitpy-passi-1,6 branch
points.p-amylase hydrolyses alternate bond from the nongied end of the substrate. The enzyme degrades
amylose, amylopectin or glycogen in an exo or stepdashion by hydrolyzing alternate glycosidic 8enThe
end product i$-maltose.

3.2Cdllulase’
Principle

Hydrolysis of crystalline cellulose is a complexopess. Initiation of hydrolysis of native cellulose
done by exo $1, 4 glucanase (cl —cellulase). This enzyme sipditreate bonds from the non-reducing end of
cellulose chain yielding cellobiose. The endo-ghase (cx — cellulase) act on carboxy methylcelkildshis
enzyme does not act on native celluloBe. glucosidases (cellobiase) play an important foncin the
degradation of cellulose by hydrolyzing cellobieggch is an inhibitor of exo-glucanase.

3.3 Invertase’
Principle
Invertase is the enzyme that catalyzes the hydeobfssucrose to fructose and glucose.
3.4 Protease®
Principle

The blue colour developed by the reduction of phogmlybdic phoshotungustic components in the
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Folin-Ciocalteau reagent by the aminoacids tyrogiresent in the protein plus the blue colour dgwetbby
biuret reaction of the protein with alkaline cupiactarate were measured in the Lowry’s method.

4. Estimation of Physicochemical Parameter
4.1.pH?®

3gm of finely powdered organic vermicompost wasetakn a volumetric beaker and 50 50 ml of
distilled water was added and the pH was measwrgdHbmeter.

5 Nutrient Content M acronutrients and micronutrients

Organic vermicompost is a rich source of macro ieots and micro nutrients like nitrogen,
phosphorus, potassium, and micro nutrients nanggper, manganese.

5.1 Estimation of Total Nitrogen™
Principle

The nitrogen in organic material is converted tareomium sulphate by sulphuric acid during digestion.
This salt, on steam-distillation, liberates ammontach is collected in boric acid solution andated against
standard acid.

5.2 Estimation of Total Phosphorus’
Principle

Inorganic phosphate reacts with ammonium molybdaten acid solution to form phosphomolybdic
acid. Addition of a reducing agent reduces the fé&num in the phosphomolybdate to give a blue cplmut
does not affect the uncombined molybdic acid. Thes lwolour produced is proportional to the amouint o
phosphorus present in the samples.

5.3 Estimation of Total Potassium °
Principle

In flame photometry, the solution under test isspdsunder carefully controlled conditions as a very
fine spray in the air supply to a burner. In thenfe, the solution evaporates and the salt disesctatgiven
neutral atoms. A very small proportion of this raduto a higher energy state. When these excitmusafall
back to the ground state, the light emitted ist@fracteristic wavelength which is measured.

5.4 Estimation of Manganese and Copper
Principle

The technique involves determination of concertdratif a substance by the measurement of absorption
of the characteristic radiation by the atomic vapaoiuan element. When radiation characteristic fmdicular
element passes through the atomic vapour of the séement, absorption of radiation occurs in proporto
the concentration of the atoms in the light path.

6. Studies on the Effect of Organic Compost on Growth Parameters of Cluster bean

) The seeds were sowed in three differetg b, 2 and 3.The following parameters were oleskrv
t
on 30 day of planting.

1. Gemination percentage.
2. Root length

3. Shoot length

4. Leaf count

1. Germination percentage
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Germination percentage is an estimate of the viphilf a population of seeds. The equation to dateu
germination percentage is: GP = seeds germinataldéeeds x 100 . The germination rate providegasure
of the time course of seed germination.

2. Root length

The length of the root was measured from collaioretp the growing tip of the root and expressednn
3. Shoot length

The length of the shoot was measured from collgioreupto tip of the shoot and expressed in cm.

4. Number of leaves

The total number of leaves per needles in each plas counted and expressed as number of leavedamer

Result and Discussion

Enzymes present in Ver micompost
1. Amylase

The activity of Amylase preset in compost off' 3hd 4% day of compost is depicted in figure 1. The
values of data are expressed as mean = SD. **P&(.B88 results revealed that higher amylase activdg
noticed on 30 day of organic composting when compared to confrieén the amylase content was decreased
after 30" day steadily. With increase in incubation times #mylase activity had decreased steadily todsy
of composting with leaf litter wastes. Ageing prsses greatly affected the activity of amylase;esidd’ and
40" day old casts, there was a significant continuteaine in the substrate, namely starch preseleginlitter
wastes.

2. Cdllulase

Activity of cellulase present in compost on"38nd 4%' day of compost is depicted in figure 2.The valags
data are expressed as mean = SD. **P<0.001. Irptesent study, the cellulase activity was increased
compost when compared to control. The enzyme eskulacts upon the substrate carbohydrate which is
metabolized by the reproductively active microoigam The cellulase activity was decreased ofi d&y of
composting. The cellulase activity was decreasedtdiihe catabolism of carbohydrates during conpgst
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Figure-1: Amylase present in vermicompost Figure-2: Cellulase present in ver micompost
3. Invertase

The activity of invertase preset in carsipon 3 and 48 day of compost is depicted in Figure-3.The
values of data are expressed as mean + SD. *P( 086 activity of invertase on leaf litter wastergmsted
is found to be increased. In the present studyjrnhertase activity was decreased as the compogenigd
increases and maximum invertase activity was notiith leaf litter on 30 day of inoculation and decreases
significantly to 4% day.
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4 . Protease

The activity of protease preset in costpm 3 and 44' day of compost is depicted in Figure 4.The
activity of protease on leaf litter waste compodteébund to be increased. In the present studyptbeease
activity was decreased as the composting pericg@ases and maximum protease activity was notictdleaf
litter on 30" day of inoculation and decreases significanti¢®8 day The enzyme protease was found to be
elevated in the compost due to the presence oégqgtic enzyme producing microbes which enhanced th
trypsin activity.
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Figure-3: Invertase present in ver micompost Figure-4: Protease present in vermicompost

Assay of Physicochemical Parameter in Organic Compost

Assay of various physicochemical parameters pl&gyarole in determining the quality of organic
compost obtained from decomposition of leaf litter.

1. pH: The level of pH during decomposition of leaf litteaste composted various effective microorgarism
depicted in Figure 5.The values of data are exprkas mean + SD. **P<0.001.The level of pH wasdased
in compost when compared to control. Increase ofrpebmpost might be due to participation of miastn
the degradation of organic wastes representingoaenetabolism.Figure-5 illustrates level of pHdampost
and which indicates that they are non- acidic.
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Figure-5: pH of vermicompost

Macronutrientsand Micronutrients Present in Vrmicompost
1 Macronutrients

1.1. Nitrogen

The Nitrogen content present lieaf litter waste composted biudrilus eugeniae is represented in
Figure-6.The values of data are expressed as m&anh #P<0.001.In the present study the nitrogentent in
vermicompost is found to be increased significarthd the variation of control at 5% level. Increase
nitrogen content in the vermicompost is due tols@tm recycle nitrogen in very short time, additmitheir
metabolic and excretory products (vermicast), mubady fluid, enzymes and decaying tissues of aeans.



M Lakshmi Prabha et a//Int.]J. ChemTech Res.2014,6(5),pp 2985-2992. 2990

2 The increase in nitrogen content was found infitie product in the form of mucus, nitrogenous rexery
substances, growth simulating hormones and enzfnoesearthworms.
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Figure-6: Nitrogen content present in ver micompost

1.2 Phosphor ous

Figure-7 depicts the Phosphorous content presarmrinicompost. Values are means of four replicates
in two repetitive experiments. The values of dat expressed as mean + SD. **P<0.01.The above éigur
illustrates the level of high phosphorous contergsent in vermicompost when compared to controke Th
maximum level of phosphorous content was notice6@hday of vermicomposting. The leaf litter was found
to contain more available phosphorus after ingadtipearthworms, which may be due to the breakdofithe
leaf material by wornis,

1.3 Potassium

The Potassium content in vermicompost is repredant&igure-8. The values of data are expressed as
mean + SD. **P<0.01. The effect of worm action aermicompost was found to be more orl"&fay of
composting when compared to control and the lef/pbtassium was found to be significant at 5% lerebd’
day of composting. Consistently, our data is suigabby Orozcet al, ** who reported an increased in
potassium level during vermicomposting may be d@uéhé microbes present in the gut of earthwormslwhi
might have played an important role in this process
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Figure-7: Phosphorus content present in Figure-8: Potassum content present in vermicompost

ver micompost

2.Micronutrients
2.1 Manganese

Figure-9 represents the contents of Manganese rimi#empost. Higher manganese content was
observed in vermicompost when compared to that hef tontrol. Increase of manganese content in
vermicompost is due to mineralization of this elaimiey the earthworm activity. Manganese is a catdigr
many enzymes and also facilitates the photosyrshasd chlorophyll production. The values of data ar
expressed as mean * SD. *P<0.01.
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Figure-9: Manganese content present in vermicompost

2.2 Copper

Figure-10 depicts the Copper content present imi@mpost. The values of data are expressed as
mean + SD. **P<0.01.The results revealed that inmieompost the copper content is higher il 8&y of
composting when compared to control. The coppetertrwas found to be significant at 5% level off 6@y
of compostind’. Higher levels of copper content in vermicomposgith be due to the presence of copper
containing oxidizing enzymes. Copper is responditiidnealthy, vigorous growth and strengthens stadkems
and branches.
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Figure-10: Copper content present in ver micompost

Studies On The Effect Of Vermicompost On Growth Parameter s Of Selected Vegetable Plants

Growth parameters

Figure 11, 12, 13, and 14 elucidates the effecbafpost and inorganic fertilizer on growth paramete
of selected vegetable plants. Based on the dasepted it is evident that the pronounced effeatddcbe
noticed in germination percentage, root lengthosttength and number of leaf count when the seesl®e w
sowed in the compost. The selected plant nam@ghynopsi s tetragonoloba showed the maximum germination
percentage, root length (4.2cm), shoot length €8)&nd leaf count 16) in compost treatment dh&dy after
sowing. Compost contains macro and micro plantents in an available form that plants can easibirailate
for their growth and development.
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Figure 11 Germination Per centage Figure 12 Root length
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