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Abstract

The present work was carried out by employiuglrilus eugineae to produce vermiwash by utilizing kitchen
waste. Vermiwash collected was sprayed on to priorlymgeted seeds oPisum sativum and Cicer
arietinum and planted on plastic pots containing sterilised sandahdse growth study was monitored for
28 days. Physiochemical characteristics and biochemicagbasition of soil amended with vermiwash and
those deprived from vermiwash was studied by standard phatéoil amended with vermiwash had an
alkaline pH, higher electrical conductivity and was riictorganic carbon, sodium, potassium, iron, copper
and zinc.P. sativum and C. arietinum plantlets grown under vermiwash treatment showed bgttevth in
terms of shoot and root length, internodal length, numbezaskels and biomass over conttdbwever, the
root length in vermiwash amended plantletsCofarietinum was shorter, suggesting that soil had good
amount of nutrients that were easily available.

Keywords: Vermiwash,Pisum sativum, Cicer arietinum, growth parameters, physiochemical characteristics,

biochemical composition.

Introduction

The Green Revolution in India, which was heralded in the 196@is a mixed blessing. Ambitious use of
agrochemicals boosted the food production but also destroyegticaltural ecosystemRising demand on
fertilizer is closely related with the rising demand doop as the population increases. With the increase in
health awareness among people, organically cultured fidsvegetables are getting attention and are in
demandThe practice of vermiculture is now being revived waibtle due to its environmental friendly
approach with diverse ecological objectives, such dsdstioxification, regeneration, waste management,
and sustainable agricultdreBeside the compost produced, recent interest has beeghbrup due to the
possible use of the liquid by-products from this green techgolBarthworms can consume large quantities
of organic wastes rapidly and process them, serving likeeeator, crusher and degrader in decomposition
system.

Vermiwash is a liquid leachate collected by allowing exagater to saturate the actively vermicomposting
substrate in such a way that the water washes the nstfient vermicast excreted by the earthworms as
well as the earthworm’s body surfac@he vermiwash has the valuable nutrients and theooriganisms
present in the drilosphéte The present investigation was an attempt to studyeffeet of vermiwash
application on the growth d?isum sativum and Cicer arietinum, so as to promote field trials, also to be
utilized as an effective bio-fertilizer to obtain gogdld, minimize the usage of chemical fertilizers angsth

help in growth of Indian agricultural economy.
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M ethodology

Vermicomposting

In the present study, plastic bucket of b@ight and 16diameter was used. Two holes were punched on the
sides, about 3cms above the bottom of the bucket anddoldgie coir, to facilitate the draining of excess
water. The bin was placed on a small plastic stoom&intain elevated position within a wider plastic
tub.The bottom of the bin was covered by coconut coir, dbtons. Dried leaves were broken into pieces
and mixed with cow dung and water, so that the leaves @istemed and no excess draining of water occurs.
The mixture was placed on the coir bed and left for 20 ftayprimary decomposition’ or ‘composting’ to
occur. Moisture was maintained by sprinkling of water and propiing was done once in 2-3 days.
Earthworms belonging to the speciagrilus eugeniae (~100) were procured from the Vermiculture Unit of
St. Aloysius College, Mangalore, Karnataka.

On 2T day, the collected earthworms were introduced intowrenibin to carry out the ‘secondary
decomposition’ or vermicomposting. The kitchen waste (tgaaste) was collected daily (~500g/day) and
added onto the vermibin. Water was sprinkled into the vénnoitce in two days, to ensure moisture content
of about 30-40%.

Vermiwash collection

The water liberated out from the earthworm body i@ $urrounding, during composting and the water
added manually that seeps through the vermicasts, is th@wash which was collected in the tub placed
below the bin. Vermiwash was collected on weekly bagisbaought to the lab for further studies.
Experimental design

Red and black soil was obtained from Alva’s College Campudyadiri, Moodbidri, Karnataka. Twenty
plastic pots were filled with ~1kg of moistened sterdiseil comprising of the mixture of red and black sail,
with sand in the ratio 4:1. A total of ten pots wereglested for each plant species. Out of which, fiveewer
labelled as CONTROARNd five as TEST.

Thirty seeds each &fisum sativum andCicer arietinum were soaked in water overnight and three seeds each
of both the plant species were inoculated into the ledbgliots respectively. The seeds were watered to
promote germination and growth. After 3 days of inocutatthe seed with healthy germinated plant was
retained in each pot and the rest were removed. 100mkdfdifected vermiwash was sprinkled onto the
pots labelled as TEST and 100ml of regular tap water waskigtionto the pots labelled as CONTROL.

The vermiwash treatment was given twice on a weeldjspavith a time interval of 3 days. The growth of
the plants was monitored regularly and the growth paramatgesrecorded every week.

Soil Sample Preparation

Soil samples for further analysis were collected enfth 14", 21 and 28’ day just before the application of
fresh vermiwash, each from CONTROL and TEST pots by mandampling method. The soil samples
collected were designated as;S8G, SG, SC, and ST ST, ST;, ST, respectively for CONTROL and
TEST based on the week of collection of samples. Thesamples collected were homogenized by taking
1g of soil sample in 10ml of distilled water.

Physiochemical analysis of soil samples

pH and Electrical conductivitypH and electrical conductivity of the soil samples wesasured by digital
glass electrode pH meter (Elico LI 129) and conductometer(Ell 1805.
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Biochemical analysis of soil samples
Quantitative analysis of important elements and :iddyanic carbon content in the soil samples was

estimated by Loss on ignition metffodhe concentration analysis of elements like sodium atasgiom
was carried out by flame photometry technique and thiabof copper and zinc was carried out by Atomic
Absorption Spectroscopy. Analysis of nitrate and phospi® was carried out by spectrophotometric
method.

Measurement of plant growth parameters

Growth parameters like number of leaves, length efstioot, and internodal distance of the plants grown in
pot culture was measured every week using standard swhlalaulated.Other parameters like root length
and biomass were measured using standard scale and weiglangeband recorded after the completion of
the vermiwash application study on the plants, i.e.2@hday of the inoculation of germinated seeds, and

the results were tabulated.

Results

The pH and electrical conductivity of the soil samplegraied with water and vermiwash are tabulated and
have exhibited variation. The soil amended with vermiwashdmaaverage alkaline pH of 7.06 (Table 1).
The average EC of the soil samples amended with vermiuwsesh for growingCicer arietinum andPisum
sativum was 0.444mS and 0.424mS respectively (Table 2).The amountiofisyamportant elements and
ions present in the soil samples amended with water emmaiwash for a period of 28 days were presented
in table 3 and 4. The average organic carbon percentaggéowad to be 7.08 and 7.11 in soil amended
with vermiwash, growingP. sativum andC. arietinum. 615.62mg/Kg and 615.61mg/Kg was the average
amount of sodium present and an average of 364.67mg/Kg and 363Kdg pogassium was estimated in
the vermiwash amended soils growi@garietinum andP. sativumrespectively (Table 3; Table 4).

An average of 515.08x0.0lmg/Kg and 511.32x0.01lmg/Kg iron content, D24x@Kg and
8.83x0.01mg/Kg of copper and 36.70x0.01mg/Kg and 36.60x0.01mg/Kg of zinfowas in the soils used
for growing P. sativum and C. arietinum, amended with vermiwash. Phosphorous and nitrate in ilee so
amended with vermiwash was lower than the soil amendbdwater. 25.38 mg/Kg and 25.08 mg/Kg was
the average amount of phosphorous present, 282.52x0.1mg/Kg and 28&yK@ nitrate was estimated
in the soil samples amended with vermiwdahsativum and C. Arietinum, respectively (Table 3; Table 4).

The observations regarding the variations in growthrpaters like length of shoot and root, number of
leaves, internodal distance and biomass of the planiggoo soil amended with vermiwash and on control
soil are presented in Figure 1 and 2 respectivelyPfeativum andC. arietinum. The average length of the
shoots obtained ifP. sativum and C. arietinum, under vermiwash treatment was 33.3cms and 34.2cms.
Average length of root obtained kh sativum, under vermiwash treatment was 9.66cms . The average length
of the root obtained i€. arietinum, under vermiwash treatment was 9.30cms and 10.48cms undesl cont
condition.

The average length of the internode observeR.isativum, under vermiwash treatment was 7.46cms and
4.34cms under control condition (Figure 1). The average lerfgtmeanternode obtained 6. arietinum
under vermiwash treatment was 6.0cms and under controltioongias 4.99cms (Figure 2). The mean
number of leaves ifP. sativum and C. arietinum was found to be 13 and 71 in the plants treated with

vermiwash (Figure 1; Figure 2), higher when compared ¢onthmber of leaves found in plants grown
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without vermiwash. The average dry biomass of vermiwasti@dP. sativum andC. arietinum was found to
be 1.64g and 2.80g (Figure 1; Figure 2).

Discussion

The study revealed important information about the impéatermiwash on soil and on the growth of
Pisum sativum andCicer arietinum. The pHof the soil, amended with vermiwash were increasedktdiaé

pH over a period of 28 days of experiment over control. Higiverage pH clearly indicates that the
vermiwash has high amount of kbns which is responsible for the alkalinity of soilaking them highly
suitable for microorganisms to thrive efficiently. An iease in the conductivity of soil, on regular
application of vermiwash signifies that the vermiwashapful in adding movable ions into soil, making
them easier for absorption by plants. Increase incsoitiuctivity and pH on application of vermiwash was
supported by one of the earlier work in which the vermivwaas obtained frorisenia fetida’.

The higher amount of organic carbon in soils amendied wermiwash, showed that application of
vermiwash for longer duration of time, improves organidoa content in the soil. An increase in the
concentration of sodium and potassium was observeckindits amended with vermiwash. The continuous
application of vermiwash resulted in decreased phosphoonert possibly because the phosphorus was in
soluble form and was ready to be absorbed by the soiladed up by the plants. Reduction of soil nitrogen
content is attributed to the conversion of nitrogen mitcate by the nitrogen-fixing microorganisms present
in the soil and also added by the vermiwash. An investigeby Manyuchi et alshowed reduction in
nitrogen, phosphorous content and increase in potassiunmtintie soil on application of vermiwash

The increase in the copper content suggests that thewash is capable of amending copper into the sail,
for easy uptake by microorganisms and plants. Increas®pgfer content in the soil on increasing the
application time of vermiwash was also reported in gipus stud§. Zinc has less mobility than phosphorus
in the soil, so incorporation into the root zone &ywimportant, which is carried out by the microflora
present in the soil and in the vermiwash. 0.151mg/L ironecarib the vermiwash obtained fragudrilus
eugeniae utilized for composting agricultural and domestic wastes ctiefiiat good amount of iron is added
into the soil amended with vermiwdsfhe present study results are also comparable to tepsgs. The
higher average shoot length and internodal length of timésplender vermiwash treatment indicates that the
plants have better and faster growth when compared tmthhe plants grown without vermiwash. The
higher average root length of the plants under vermiwesdtntent indicates that the plants had deep
penetrating roots, with more of lateral roots, in aafsiisum sativum and the lower average length of roots
of Cicer arietinum indicates that nutrients were available easih®lants amended with vermiwash on the
surface level, eliminating the necessity for the rootpenetrate deep in the soil in search of nutrients.
Similarly, in another study on the effect of vermiwash froffisenia fetida, on growth ofVigna radiate,
Vigna mungo and Sesamum indicum resulted inthe increased root length, shoot length, leaves, nuiber
twigs,flowers, pods, grains and biomass as well as shoigédidvel of macro and micro nutrients like
calcium, sulphur, phosphorous, potassium, organic caitmn, copper, manganese and zinc over control,
thus concluding that the high grain yield was due to higH lefvmacro and micronutrients available in the
vermiwash. The application of vermiwash resulted in aifiignt increase in number of leaves in plants,
over that of control, resulting in the presence of natierophyll, leading to increase in photosynthesis and
healthy growth of the plants. The higher biomass of tlatpltreated with vermiwash showed that the

vermiwash provided the necessary nutrients which weaiadle in less quantity to the plants grown under
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controlled condition. There are few other studies dacefof vermiwash on the biomass and biomolecule
increment on cereals and vegetable crops such as sgilifihiigher yield of spinach and onfonokra?,
lobia, radisf®, paddy, maize, millét, cowpea, ricE, bhendf and curry leaves var. SuvasfhiEarthworm
excreta (vermicast) is a nutritive organic fertilizehrio micronutrients, humus, beneficial soil micrgbes
nitrogen fixing, phosphate solubilising bacteria, actincetg®s and growth hormones auxin, gibberellin and
cytokinins. Both vermicompost and its body fluid (vermiljasre proven as growth promoters and
protectors for crop plants Vermiwash was found to contain enzyme cocktail of as@ga proteases,
phosphatase and urease. In a study, vermiwash obtagrmedEédrilus eugeniae was able to inhibit growth

of Staphylococcus aureus, E. coli, Bacillus subtilis, Salmonella aboni, Pseudomonas aeruginosa, Candida
albicans and Aspergiluus flavus'®. Microbial analysis has revealed that vermiwash costaitrogen fixing
bacteria like Azotobacter sp., Agrobacterium sp. andRhizobium sp. and some phosphate solubilising
bacteria®. The overall effects result in healthy plants with prefgsowth and yield.

The present work was carried with the objective of utigjzime kitchen waste at the individual house level to
produce nutrient rich vermicompost and vermiwash and atlvéd waste from accumulating at the
landfills®®?%, The present study shows that the extract from earthsoffer a valuable resource which could
be effectively exploited for increasing the production of ecoisally important crops lik®. sativumandC.
arietinum, through field trials and by emphasizing on the explaitatif the various potentials of vermiwash
by further studies on the utilization of domestic wasaggicultural wastes and different types of industrial
wastes for the production of large amount of vermiwagshemploying statistical analysis and conducting
field trials to boost chemical-free organic farmingfuture and reduce the harm to the soil, improving soil

quality and thus leading to agricultural economic upliftheérihe country.
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Tablesand Figures

Table 1: pH of soil samplescollected from rhizosphere

Plant name i Day Day 0 Day 7 Day 14 Day 21 Day 28
Sample
Pisum sativum Control 6.3(C 6.2¢ 6.2C 6.2t 6.4(C
Test 6.47 6.5¢ 7.2t 7.3z 7.7C
Cicer arietinum Control 6.2( 6.4 6.3( 6.1°F 6.3:
Test 6.3( 6.5( 7.0¢ 7.51 7.8¢
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Table 2: Electrical conductivity of soil samples collected from rhizosphere

Day Day 0 Day 7 Day 14 Day 21 Day 28
Plant name Soil sam
Pisum sativum Control (mS) 0.335 0.358 0.378 0.410 0.421
Test (mS) 0.357 0.389 0.422 0.457 0.493
Cicer arietinum Control (mS) 0.346 0.378 0.399 0.432 0.451
Test (mS) 0.373 0.405 0.440 0.484 0.517

Table 3: Quantitative analysis of elementsin soil samplesunder study, from the rhizospher e of

Pisum sativum

37

Soil samples
Elements/ Day 0 Day 7 Day 14 Day 21 Day 28
ions
(mg/Kg) SCo STO sc1 ST1 sc2 ST2 sc3 ST3 Sc4 ST4
Organic Carbon 6.30 6.27 6.41 6.94 6.49 7.2 6.52 7.38 6.59 567.
(x0.01) (%)
Sodium 600.00 | 600.45] 603.3] 609.2p 602.12 617/55 602.57 2.162| 603.24| 628.70
Potassium 35291 | 352.45| 350.22 35406 351.J2 36000 351102 1.687| 351.24| 379.03
Phosphor ous 25.07 26.00 | 25.14| 2589 2512 2522 2501 2496 129 24.84
Nitrate (x 0.1) 287.98 | 287.02] 287.41 28500 287.45 282|36 287.32 1.188| 287.25| 277.07
Iron (x 0.01) 47590 | 475.60] 476.10 483.2D 476.20 50100 476.40 2.384| 476.40| 573.30
Copper (x 0.01) 7.20 7.23 7.27 7.97 7.25 8.33] 7.24 10.63 7.30 1202
Zinc (x 0.01) 33.90 3389 | 3392 3425 3398 3586 34.07 38/62 1134 40.89
Table 4: Quantitative analysis of elementsin soil samplesunder study from the rhizospher e of
Cicer arietinum
Elements/ Soil samples
ions Day 0 Day 7 Day 14 Day 21 Day 28
(mg/Kg)
SCo STO sc1 ST1 sc2 ST2 sc3 ST3 Sc4 ST4
Organic Carbon 6.31 6.30 6.38 6.96 6.47 7.27 6.54 7.41 6.60 37.6
(x0.01) (%)
Sodium 601.00 600.02| 601.8] 607.6 602.21 6151 60246 3.382| 602.53| 631.60
Potassium 352.71 352.60| 351.33 353.9 351.38 36108 35112 3.687| 351.21| 382.03
Phosphor ous 25.01 24.97 25.11 25.69 25.1( 25.3p 25.13 2467 15 24.72
Nitrate (x 0.1) 287.35 287.20| 287.3§ 284.9 287.42 28186 28730 1.288| 287.35| 279.15
Iron (x 0.01) 47580 | 475.80| 476.30 481.3 476.30 5000 47640 5.03| 476.40| 564.30
Copper (x 0.01) 7.20 7.21 7.25 7.82 7.26 8.37 7.24 9.65 7.20 11.10
Zinc (x 0.01) 33.87 33.88 33.97 34.55 34.04 35.7B 34.06 374 14| 41.07
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Fig. 1: Effect of vermiwash on growth of Pisum sativum
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Fig. 2. Effect of vermiwash on growth of Cicer arietinum
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