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ABSTRACT

The present study aims at understanding the effégbrobiotic amended vermicompost on the growth and
chlorophyll content of cowpea (Vigna unguiculatg plant. The vermicomposts were prepared usingerdifft
wastes such as cow dung, leaf litter, flower wastg onion garlic waste to grow cowpea (V. Unguitalg.) plants
under field conditions. Various probiotics, Lacteblus sporogenes, Essential microbes and Sacchgcem
cerevisiae were used to enrich the vermicomposer A0 days of germination, the plants were haegsind
various morphological characteristics such as numbkleaves, leaf length, leaf width, shoot lengtbmber of
shoot branches, root length, branches of rootst romdules were measured. Our results indicate thattype of
waste used for vermicomposting and the type of ipticbinfluences germination, growth parameters and
chlorophyll levels in V. unguiculata L. Our resultsdicate that no significant increase in chlorofhg was
recorded in cowdung and leaf litter groups. InaflEer waste and onion garlic waste groups significactease was
recorded in chlorophyll a. No significant increas&s seen in chlorophyll b in flower waste groupsegx in
essential microbes amended groups. A highly s@gmifiincrease was recorded in onion garlic wasteugs. Total
chlorophyll increased in cowdung + L. sporogene=afllitter + essential microbes, flower waste + erssal
microbes and onion garlic waste + essential micobmended groups. Among plant parameters- numbdeaoés,
leaf length, shoot length, number of root branchwese highest in leaf litter amended with L. spomgge Leaf
width and number of shoot branches were higheminm garlic waste amended with S. cerevisiae. Raath was
highest in onion garlic waste amended with L. sgerees. Number of root nodules was the same ireflomste +
essential microbes and onion garlic waste + S. visiae amended groups. The results are discussttkifight of
increasing plant production by using probiotics. iffBrent wastes affect the seed germination of tdst crop
significantly. The study revealed that vermicommsendment increased crop growth and is recommefated
raising seed crops. The nutrients in vermicompasf determine the formation of chlorophyll in leaaesl thereby
the energy entrapment in photosynthesis [11].

Key words. Cowpea seedsV{gna unguiculata ), Earthworms Eudrilus eugenide Probiotics [actobacillus
sporogenesEssential microbes ar@hccharomyces cerevisja®'ermicompost

INTRODUCTION

In today’s era, heavy doses of chemical fertilizms pesticides are being used by the farmerstta getter yield
of various field crops. Excessive use of fertilimél cause environmental pollution and will destrihe balance of
the ecosystem [24]. Farmers need to raise the &rpmsganic farming that will reduce the costs arilll decrease
the negative impact on the environment. In addjtiorganic farming will reduce the burden of envirental
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pollution that is caused while manufacturing thegethetic fertilizers [32]. Hence a switch overotganic forming
using earthworms to recycle wastes is the neehefday. Vermicompost serves as a soil conditiomer fzas
emerged as a means of maintaining soil productivity

Vermiculture is a mixed culture containing soil tea@ and an effective strain of earthworms [274rtBworms
have efficiency to consume all types of organit nicaste material. Vermicompost is the microbial posting of
organic wastes through earthworm activity to fonrgamic fertilizer which contains higher level ofganic matter,
organic carbon, total and available nitrogen, phosps, potassium and micronutrients, microbial amdyme
activities [13; 31; 28]. Microbes in the environnsignificantly influence the biogeochemical cyofephosphorus.
The organic phosphorus compounds are decomposederaidalized by enzymatic complexes like phosplestas
produced by microbes.

Chlorophyll is involved in the absorption and trmsof light energy and electron transfer, all diigh are vital
processes in photosynthesis. Chlorophyll content @@ange in response to biotic and abiotic stresseh as
pathogen infection and light stress. Thus, quanatifon of chlorophyll provides important informati@bout the
effects of environment on plant growth. The pressntly aims at assessing the effect of applicatiodifferent
probiotics amended vermicompost on the growth @f peaV. unguiculata L.

MATERIALSAND METHODS

Collection of Cowpea seeds
Cow pea Yigna unguiculatal) belongs to the family Fabaceae. The seeds wetaineld from Agriculture
University, Tamil Nadu, Coimbatore, India.

Experimental site and design

Cow pea seedsV( unguiculatal) were selected to find out the efficacy of vernmgmst on plant growth. The
cultivation was carried out in the Devi Chamberdgar at Pannimadai, Coimbatore, Tamil Nadu, Indree field for
cultivating cowpea was prepared during the montN@fember 2012. Four replicate plots of 2.5 feetengsed for
the experiment. Vermicompost from different wastash as cow dung, leaf litter, flower waste andorgarlic
waste were selected. In each graupporogengsEssential microbes arffl cerevisia@dded vermicompost were
taken. Fifty seeds were sown in each of the plotsthe seedlings were watered regularly up to 68.da

M easur ement of plant growth characteristics
After 60 days of germination various morphologigedwth parameters, such as number of leaves, degth, leaf
width, shoot length, number of shoot branches, lertgth, branches of roots and root nodules werasored.

Estimation of chlorophyll

One gram of fresh leaf sample was collected from pea plants, transferred to a motor and 20mi08b6 &cetone
was added and homogenized. The homogenate wasfugadr at 5000rpm for 5minutes. The supernatarg wa
collected and using spectrophotometer, maximumrhbsce was read at 645nm for chlorophyll a, an668nm
for chlorophyll b and 652nm for total chlorophyllhe quantity of these pigments present was caledilat].

RESULTS

Of the various vermicomposts, number of leaveslaatilength were maximum in leaf litterl+ sporogenesdded
groups. Leaf width was highest in leaf litte6+cerevisiaadded groups. Shoot length was maximum in cowedung
S. cerevisia@dded groups. Number of shoot branches was maximuwmnion garlic waste + Essential microbes,
root length was maximum in onion garlic wasté +sporogenesdded groups. The number of root nodules was
highest in leaf litter +. sporogeneadded groups.

The number of leaves was maximum in Leaf Littdr. sporogene$40 + 1.30cms) and minimum was noted in leaf
litter supplemented groups. Leaf length was loviestowdung + Essential microbes supplemented gr¢6y28 +
0.18cms) and highest in leaf littel.+ sporogene$3.68 + 0.59cms) respectively. Leaf width was highdeaf litter

+ S. cerevisiad7.66 £ 0.57cms) and onion garlic wastes+cerevisiag7.58 = 0.91cms), lower leaf width was
recorded in cowdung $. cerevisia@added groups (4.94 + 0.66cms).
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Shoot length was 244.44 + 5.97cms in cowdun.+cerevisiae219.78 + 4.78cms in onion garlic wasteS+
cerevisiaeand 200.08 + 7.92cms in onion garlic waste + Esalemticrobes added groups respectively. Number of
shoot branches was maximum in onion garlic waste sporogene22 + 1.99cms and minimum level in onion
garlic waste (14 + 0.80cms) added groups.

Branches of root were more in leaf litteL+sporogene§26 + 1.52cms) and flower waste + Essential micsal2®
+ 1.58cms) and minimum in cowdung + Essential nbem (13 £ 1.30cms) added groups. Root nodules were
maximum in leaf litter 4. sporogeneé8 +1.30cms) and minimum in cowdung (5 +1cms) adgiedips.

Chlorophyll a content were maximum in cowdund.+sporogene$0.21 + 0.06 pg/l) and minimum in cowdung +
Essential microbes (0.11 + 0.06 pg/l) added gro@boropyll b content was highest in leaf littel.+sporogenes
(0.38 £ 0.41 pg/l) and flower wasteSt cerevisia€0.33 + 0.21 pg/l), lowest in leaf litter + Essahtnicrobes (0.09
+ 0.05). The total chlorophyll content was highiestiower waste + Essential microbes (0.42 + 0.7l)end onion
garlic waste + Essential microbes (0.41 + 0.08)uayllded groups, lowest in onion garlic waste (&1&06 ug/l)
added groups.

DISCUSSI ON

In the present study on cowpedigna unguiculata L. plant growth greatly increased with the applicatiof
probiotics added vermicompost. Germination pergmtavas maximum (100%) in seven experimental groups
(Table-1) and minimum (93.3%) was seen in oniodigaraste, onion garlic waste I+ sporogenesnd cowdung
groups. The substitution of vermicompost in so# hiways been associated with increasing germmaigocentage
and yield of vegetable even at low substitutioresadnd is independent of nutrient supply in variexggseriments

[8]. Better germination in vermicompost comparedhwecontrol has been reported in several vegetahtd a
ornamental seedlings [12; 15].

Comparing bio digested slurry and vermicompost [@08l [21] showed that the fresh and dry matterdyief
cowpea Vigna unguiculata. . were greater when soil was amended with vermiamhp/ermicompost applied
at a rate of 5t hiihave also been reported to significantly incregsk of tomato (. esculentum J) (5.8t ha) in
farmers field compared with control (3.5t Ha[25]. Vermicompost has been recognized as a piatesoil
amendment [4] and contains high proportion of hustibstances and microbial components which enhalaat
growth and causes suppression of disease [25].r8sgipn of plant disease such as botrylis has beggorted in
strawberries, green beans, grapes, geranium,geabs tomatoes and powdery mildew on apple [186],

Maximum number of leaves with higher leaf lengthsveaen in leaf litter on supplementation withSporogenes.
Maximum leaf width was recorded in leaf litter slggpented withS. cerevisiacLeaf numbers and leaf area have
been reported to increase in vermicompost teaeeatants [6]. Shoot length was higher $1 cerevisiae
supplemented groups. Number of shoot branches sheemable results. Humic, fulvic and other orgaaiids
extracted or produced by microorganisms in vermjoosh tea could induce plant growth [5]. Aqueousasts
contain compounds with molecular structure anddgjiglal activity analogous to auxins [15].

Supplementation oE. sporogenesncreased root length in all the four experimergadups. Water extractable
growth regulators or phytohormones from vermicompes a positive effect on initial root developmgrt]. Root
nodules showed various results in the experimagralps. Root initiation and root biomass has begibated to
organisms essential for maintaining vigorous ptanivth capable of withstanding environmental stf@}s
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Table-1. Effect of various vermicomposts amended with probiotics Lactobacillus sporogenes, Essential microbesand Saccharomyces cerevisiae on seed germination chlorophyll a, b and total
chlorophyll content of cowpea (Vignaunguiculata L.)

Cowdung groups Leaf litter groups Flower waste gsou Onion garlic waste groups
Parameters CD CD CD LL LL LL FW FW FwW OGW | OGW | OGW
cD + + + LL + + + FW + + + oGwW + + +
L.s EM S.c L.s EM S.c L.s EM S.c L.s EM S.c
Seed Germination (%) 93.3 96.7 100 100 96.7 1p0 100100 98.3] 93.3 98.3 100 93. 93.8 967 10
041| 021 | 0.11 0.12 | 0.09| 0.7 0.05 0.14 | 0.07| 0.13 0.16 0.15 | 0.05 0.07 0.15 0.15
Chlorophyll pg/l(a) + + + + + + + + + + + + + + + +
0.5¢ | 0.0€™ | 0.06™ | 0.0c™ | 0.2 | 0.0z"™ | 0.02™ | 0.0€™ | 0.0z | 0.04* | 0.03* | 0.05* | 0.0¢ | 0.08™ | 0.05* | 0.04**
0.14| 0.18 | 0.19 0.25 | 0.17| 0.38 0.09 0.23 | 0.13| 0.24 0.26 0.33 | 0.10 0.19 0.26 0.24
Chlorophyll pg/l (b) + + + + + + + + + + + + + + + +
0.09 | 0.07™ | 0.09™ | 0.06™ | 0.04 | 0.41"™ | 0.05* | 0.10™ | 0.05| 0.10™ | 0.08* | 0.21"™ | 0.06 | 0.07* | 0.08* | 0.07**
0.32| 038 | 031 0.29 | 0.26 | 0.25 0.30 0.37 | 0.20 | 0.37 0.42 0.38 | 0.15 0.27 0.41 0.39
Total Chlorophyll pug/l| =+ + + + + + + + + + + + + + + +
0.20 | 0.10™ | 0.03™ | 0.12" | 0.04 | 0.06"™ | 0.31* | 0.14™ | 0.07 | 0.12* | 0.11* | 0.13* | 0.06 | 0.04** | 0.08** | 0.11**

NS : Statistically not significantsignificant,-- highly significant. Each value represents the m@&D) of 5 observation&Significant at 5% level* Significant at 1% level

Table-2. Effect of various ver micomposts amended with probiotics Lactobacillus sporogenes, Essential microbes and Saccharomyces cerevisiae on growth parametersof cowpea (Vigna unguiculata

L)
Cowdung groups Leaf litter groups Flower waste gsou Onion garlic waste groups
Growth CD CD CD LL LL LL FwW FW Fw oGwW OoGW OoGW
Parameters cb + + + LL + + + FW + + + OoGW + + +
L.s EM S.c L.s EM S.c L.s EM S.c L.s EM S.c
30 25 25 29 27 33 30 28 31 33 33 31 32 32 32 30
Number of leaves + + + + + + + + + + + + + + + +
192 | 1.34* | 1.81* 1.14™ 3.24 1.30* | 2.39™ | 3.45™ 2.30 1.52™ 1.48™ 1.82" 0.84 | 1.902™ | 2.97* 0.84*
7.2 8.1 6.28 7.84 7.86 8.68 8.42 8.42 7.88 7.24 7.86 7.82 7.04 7.76 8.62 8.34
Leaf length (cm) + + + + + + + + + + + + + + + +
0.56 0.29* | 0.18* 0.77™ 0.81 0.59™ | 0.74™ | 0.36™ 0.71 1.13° 0.90™ 0.87™ 0.46 0.52* 0.72" 0.38**
5.34 5.44 5.66 4.94 5.03 6.82 6.38 7.66 6.92 6.12 6.72 6.8 6.38 6.52 6.8 7.58
Leaf width (cm) + + + + + + + + + + + + + + + +
0.56 | 0.38™ | 0.25™ 0.66™ 0.46 0.48** | 0.39** | 0.57* 0.98 1.21™ 1.48™ 1.00™ 0.46 0.73™ 0.46™ 0.91*
189.7 214 214.2 24444 | 181.26 | 246.2 | 161.18| 179.04| 150.22 163.44 174.12 189.32 | 197.7 203 200.08 219.78
Shoot length (cm) + + + + + + + + + + + + + +5.68 + +
5.95 | 4.41* | 3.95* 5.97* 7.30 2.46* | 6.27* | 2.28™ 10.29 7.59* 7.31*%* 3.85* 8.43 " 7.92" 4.78*
22 26 25 19 24 18 19 25 25 22 20 27 30 25 35 34
Number of shoot branche! + + +1.14 + + + + + + + + + + + + +
3.08 2.28* ne 1.2z 0.8¢4 3.03** | 1.52% | 1.4€™ 1.5¢ 2.07* 2.07* 1.34" 1.5¢ 1.14* 1** 4.64™
1856 | 19.66 | 19.46 19.14 15.84 19.12 | 18.68 | 16.66 17.3 17.94 17.72 19.1 13.98 21.82 20.6 17.76
Root Length (cm) + + +0.69 + + + + + + + + + + + + +
0.59 0.50* ne 0.97™ 0.41 0.66** | 1.07* | 1.74™ 1.38 1.91™ 2.03™ 1.24™ 0.80 1.99* 5.49* 0.95*
16 15 13 16 17 26 24 21 16 15 20 19 21 18 18 18
Number of Root brancheg + + + + + + + + + + + + + + + +
134 | 0.71™ | 1.30* 1.14™ 0.84 1.52% | 1.92* | 2.77* 1.92 2.07" 1.58** 1.92* 1.52 1.14* 1.14* 2.07NS
5 6 6 7 7 8 6 7 8 6 8 7 7 7 7 8
Number of Root Nodules + + +1.14 + + + + + + + + + + + + +
1 0.84™ ne 1.64* 1.92 1.30™ | 2.41™ | 1.92™ 2.30 1.64™ 1.14™ 1.58™ 1.14 0.84™ 1.30™ 1.14™
NS : Statistically no significantsignificant,~ highly significant. Each value represents the m@&D) of5 observationgSignificant at 5% level; Significantat 1% level
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Increase in plant hight, number of leaves, budeHhzeen reported by [26] in chilli pepper pl&@dpsicum annum
Plant height, number of leaves and flowering budsrdase after application of vermicompost. However,
vermicompost dose beyond 15% dose does not incpgadactivity of crop. 10-40% vermicopost has besported
to show greatest plant growth responses (Atstedl., 2002). Vermicompost from cattle, pig manure foatl waste
has been reported to increase rate of germinagimwth and flowering of a range of ornamental aedetable
seedlings [8]. Vermicompost and its components lese shown to benefit plant growth in poor ligittured soil
which was attributed to high rate of nitrogen maiization as a result of high cation exchange cap&CEC), slow
and gradual release of nitrogen with minimum logshes to leaching [17]. There is also evidence thetic acids
extracted from vermicompost stimulated increasehi& number of roots giving the plant ability to weage
nutrients from the vermicompost added soil for gtoand development [2]. Amendment with vermicomostn
bio digested slurry, increased the fresh and drigengield of cow pea [20]. Soils amended with vimempost has
the ability to retain moisture, improve soil stuugt and cation exchange capacity, have a highermwfgilant growth
hormones and humic acids, higher microbial popoaéind activity and less root pathogens and soiiddiseases
[30; 29] and overall improvement in plant growttdaneld [19; 3]. Amendment with solid vermicopo$t2a5% and
10% significantly stimulated pine seedling height hot aerial biomass iRinus pinastef22]. Inhibition of aerial
and root biomass with 25% vermicompost substitutias also reported.

Chlorophyll represents the principal class of pigtseresponsible for light absorption and photosgsith

Photosynthesis is a complex process that is seaditi environmental factors such as macro and rmctdents

[23]. Nutrients such as NPK, Mg, Fe and Co whick eradily available through vermicompost are usethe

formation of chlorophyll which is required for ligharvesting and subsequent conversion into chéraiegy via
photo assimilation [35]. Highest total chlorophgtintent was reported in 20% vermicompost and athbastungal

inoculum treatments [34]. Fungal symbiosis with thets will cause increase in nutrients absorptinicronutrient

uptake, and enhance resistance to pathogens amés$ecyield and plant growth [33]. Application @rmicompost
increased photosynthetic pigment and leaf gas exgghén red chilliCapsicum annunfilO]. Chlorophyll content
after application of vermicompost in red chilli wa4% for chemical fertilizer, 2.9% for 20% vermicpast dosage
and 2.1% in control which indicates that chloroplgintent is enhanced [26].

CONCLUSION

Vermicomposting helps to convert various wastes walue added material thereby reducing the costsiig
chemical fertilizers. Vermicompost are by themsshare rich in total nitrogen, phosphorus and paiass
administration of potassium further enhances thieéemi level in the compost. Based on the resuitthe present
student it is concluded that using earthworm varistastes can be composted and the compost usedafar
growth. Further the amendment of probiotic bactarid fungi can enhance the nutrient level in themast. This
compost can provide better growth of plant sucNigsa unguiculata LVermicompost from various wastes also
influences chlorophyll content, chlophyll a andasblphyll b.
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