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ABSTRACT

In India, agriculture forms main occupation of majy of the population. Organic manures such asnfrarard
Manure, green manure in the form of leaf extraets, when incorporated into the soil not only atd tutrients
such as nitrogen etc. but the soil is enrichedheyfixation of the atmospheric nitrogen. An experitnwvas carried
out with to assess the influence of herbals andehitizer on the biochemical parameters of clustegan
(Cyamopsis tetragonoloba L. Var. PNB) . The expenintonsisted of six treatments . A study was wdrd to
assess the effect of Herbals ( Vitex negundo ,@oadonga, Acorus calamus, Ribes uva-crispa, yjuta indica)
(Ocimum basilicum and Lantana camara) and bio liegr ( Rhizobium ) . The biochemical parametéets IProtein
, Chlorophyll, Carbohydrates and Ascorbic acid weested on 30, 45", 60" and 7%' day . The Herbals and
biofertilizer were used to observe the change wclhémical parameters. The biochemical parametersludter
bean was recorded on 845" ,60" and 74" day . After sowing Chlorophyll ‘a’, ‘b’ and ‘totachlorophyll were
higher in biofertilizer treatment ¢J on all the days. The maximum protein content stasvn on 39 day by T on
45" and 6" it was higher in Tand On 78 it was higher in T.The highest carbohydrates was found drofit 30
and 45 DAS (79.24 mg / g and 79.95 mg / g). dh.6Dhe highest carbohydrates content had been wbden
and on 78 in Ts . The highest ascorbic acid content had been oeskin § on 45" and 63" and 7%". Application
of biofertilizer with herbals favoured the biochealis of cluster bean .
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INTRODUCTION

Agriculture is the core sector of Indian economyl as the backbone of more than 70 per cent of titkah
population. Agriculture has the power to change ébenomic and social condition of a nation. Thecadpural
development depends on a number of factors likeralteconomical and social and sub factors likeate, soil,
use of advanced technology, labour factor andifgrtatus. To increase the production per uhlaod fertility of
the soil and amount of nutritive elements in thi¢ Iseed to be considered. Green manure is calleavar crop is a
great way to add to the nutrients to the soil. Gmeanuring means planting a crop that is meanetmborporated
in to the soil to increase its fertility. Green ruegs can be planted in the fall after the herbshsen harvested.
Green manuring is a method that successfully imgsaoil productivity as the nutrients used in plgmwth are
conserved and returned to the soil to enhanceiitditly. Green manures can be used to interrugt pad disease
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cycles in much the same way as crop rotation. &l$® used to control root knot nematodes and matofungal
pathogens, reducing the need to use toxic cherfaicabil.

Biofertilizers are the green manure and organidsfetilizers are carrier-based inoculants containicells of
efficient strains of specific microorganisms (naynehcteria) used by farmers for enhancing the prtidty of the

soil by fixing atmospheric nitrogen or by soluhitig soil phosphate or by stimulating plant growsh $ynthesis of
growth promoting substances. Biofertilizers plagnain key role for selective adsorption of immokiie Zn, Cu)
and mobile (C, S, Ca, K, Mn, Cl, Br, and N) elensettt plants (Tinker, 1984). The rhizosphere baateecrete
growth substances and secondary metabolic, whiakribate to seed germination and plant growth (SuBao,
1982, 2002; Dwivedi, 1989). In recent years, freény) bacteria Azotobactey, associate Azospirillun) and

symbiotic.

Cluster bean is one of the most important legunep<iin the world belonging to the family Papiliorae. The
plant is drought resistant. Young pods are eatendiring beans, or may be dried, salted or frredili until crisp.
Mature pods cooked as a vegetable. Leaves are ®ateme night-blindness. Green pods contain pnpfet, fiber,
carbohydrate, Cadmium (Ca), Phosphorus (P), Iref, (fitamin A and Vitamin C.

The main objective of the present study was tossstiee impact of biofertilizer and Herbals on Hiechemical
parameters of clusterbean .

MATERIALS AND METHODS

An experiment was conducted to assess the manaiia¢ of the following botanicald/{tex negundg Curcuma
longa, Acorus calamus, Ribes uva-crispé&calypha indicq leaves and biofertilizer (Rhizobium). The impact
soil treatment on the quality parameters of cluseam Cyamopsis tetragonololda Var. PNB) was studied.

Seeds of cluster beayamopsis tetragonolobh. Var. PNB) were bought from Department of PulsEamil
Nadu Agricultural University, Coimbatore, Tamilnadulndia. Red sandy loam soil was collected from
Saravanampaty, Coimbatore, Tamilnadu , India. Txgeements were conducted at the Laboratory of Bgta
Avinashilingam University, Coimbatore, Tamilnadundia.

The soil was cleaned absolutely by removing st@mesother unwanted materials and was homogenizgukdy
by mixing red soil and sand at 1 : 1 ratio ancabdllin pots having 7 kg capacity. Each treatmensisting of three
replications was used for the experiment. The empart was set up in completely randomized desigits Rere
watered regularly. There were six treatments asrgbelow which were evaluated against the control.

Treatment Details

To - Control — Red loamy soil (7 kg)

T, - Red loamy soil + 35 yitex negunddeaf powder / pot

T, - Red loamy soil + 35 gCcurcuma longahizome powder / pot
T3 - Red loamy soil + 35 gcorus calamushizome powder / pot
T, - Red loamy soil + 35 Ribes uva-crispéeaf powder / pot

Ts - Red loamy soil + 35 gcalypha indicdeaf powder / pot

Te - Red loamy soil + 10 qRhizobiun pot

Biochemical Parameters assessed on"™3p 458" , 60" and 75" Days after Sowing

The plant samples were collected or"385", 60" and 7%' day after treatment and analyzed for total protein
carbohydrates, reducing sugar and chlorophyllsesunihe total protein was estimated by the metifdcowry et

al. (1951), total carbohydrates by Hedge and Hofréit662and Ascorbic acid by Sadasivam and They(ioi87)
method.

Statistical Analysis

The study was in completely randomized design ttithe replications. The data obtained from vartmoshemical
parameters were statistically analyzed by one wlR{DXA method. Based on the results inferences wesagviol
For the significant treatment differences critidéferences were worked out.
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RESULTS AND DISCUSSION

The experiments were conducted in Cluster begahopsis tetragonolob&. Var. PNB) with leaves \{itex
negundo, Curcuma longa Acorus calamus, Ribes uva-crispaAcalypha indica leaves and biofertilizer
(Rhizobium) orthe biochemical parameters. All the parameters baea statistically analysed.

Chlorophyll Content

The maximum Chlorophyll ‘a’ content was higher ig(biofertilizer) on 3§' DAS (0.138 mg / g), 45 DAS (0.160
mg / g), 6 DAS (0.162 mg / g and ¥5 DAS (0.170 mg / g). The chlorophyll ‘b’ was albigher in T
(biofertilizer) on 38" DAS (0.073 mg / g), 45 DAS (0.087 mg / g), 80 DAS (0.095 mg / g) and 5DAS (0.106
mg / g). Total chlorophyll was found to be higher liofertilizer (Ts) on 30, 45, 60 and 75 DAS (0.182 mg / g,
0.248 mg /g, 0.256 mg / g and 0.270 mg / g respdyg). (Table — I).

The minimum Content of Chlorophyll ‘a’, ‘b’ and tal’ chlorophyll were recorded in control plant$g)

Chlorophyll ‘a’ on 30, 45, 60 and 75 DAS (0.032 mg, 0.084 mg / g, 0.089 mg /g and 0.112 mg / gaesvely),
chlorophyll ‘b’ on 30, 45, 60 and 75 DAS (0.046 /g, 0.073 mg / g, 0.077 mg / g and 0.089 mg /geetvely)
and total chlorophyll on 30, 45, 60 and 75 DAS 2&.Ing / g, 0.160 mg / g, 0.168 mg / g and 0.204/mg
respectively).

The observations of the present work agrees wélptlevious findings obtained in vegetable cropdBiand Singh,
2005 also reported that Total chlorophyll conteat plant at harvest increased significantly witbréasing levels
of rhizobium in cluster bean Biofertilizers inflused chlorophyll, chlorophyll ‘a’ and ‘b’ significdly and the
rhizobium culture produced significantly higher we$ of chlorophyll ‘a’ and ‘b’. The beneficial effis of bacteria
inoculation on increased chlorophyll content mighve been due to the supply of higher amountstadgen to the
growing tissues and organs (Sirgfhal, 1983). The comparative effect of bacterial hitilieers such afkhizobium
Phosphobacteria antizozpirillumon growth and yield of green grarRHaseolus radiatd..) and cowpea\(igna
siensisEdhl.) was studied. After 65 days of plant grovitte morphological and bio-chemical parameters ofpea
were increased in combined inoculationRifizobium Phosphobacteria amkzospirillumthan green gram plants (
Sivakumaret al., 2013)

TABLE - | influence of herbals and biofertilizer on the chlorophyll contents of cluster bean

Chlorophyll ‘a’ (mg / @) Chlorophyll ‘b’ (mg / g) Total' chlorophyll (mg / g)
Treatments| 30 45 60 75 30 45 60 75 30 45 60 75
DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS
To 0.032| 0.084| 0.089 0.112 0.046 0.0y3 0.077 0.p891240{ 0.160| 0.168 0.204
T, 0.123| 0.146| 0.148 0.154 0.043 0.085 0.092 0.p97 730{10.231| 0.242] 0.253
T 0.107 | 0.124| 0.133 0.148 0.061 0.082 0.092 0.102148)} 0.208| 0.227] 0.24¢Y
Ts 0.041| 0.085 0.153 0.16p 0.085 0.0f5 0.094 0.104139%0} 0.161| 0.249 0.26%
Ta 0.130| 0.147f 0.151 0.159 0.041 0.084 0.093 0.1021770{ 0.232| 0.245 0.264
Ts 0.118| 0.120| 0.129 0.14p 0.089 0.083 0.092 0.100 790{10.204| 0.223] 0.243
Te 0.138| 0.160f 0.162 0.17p 0.043 0.087 0.095 0.1061820{ 0.248| 0.256 0.270
SEd 0.00134 0.00854 0.00240
CD (0.05) 0.00269 0.01711 0.00481
CD (0.01) 0.00358 0.02278 0.00640

SEd - Standard Error Deviation ; CD — Criticalfi@rence ; DAS — Days After Sowing
The values indicate average of three replications

Protein

The results on the effect of various plant extrastd the bio fertilizer on biochemical studies dfisferbean are
presented in Table 3. The highest protein contemt recorded on 80day by T as 31.47 mg / gAcorus calamus
rhizome powder) and on #5and 68 DAS it was higher in (Ribes uva-crispa(33.80 mg / g and 35.86 mg /g).
On 75 DAS it was higher inglas biofertilizer (38.52 mg / g). The control pnegistered lower content of protein
20.92 mg/ g (30 DAS), 24.33 mg / g (45 DAS), 27089/ g (60" DAS) and 29.51 mg / g (T5DAS) (Table — I1 ).
The higher proportion of biochemical constituents db biofertilizer inoculation might be attributemhigher foliar
nutrition, uptake of N, P, K and growth of seedtinflhe above results are in corroboration withfithgings of Jain
and Trivedi (2005) who recorded that applicatiori 865 kg P hawith rhizobium and PSB registered higher seed
yield, oil yield and protein content in green gram.
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Significantly more protein content was recordedninlberry plants grown in the presence of green meanu
According to Ravignanam and Gunathilagaraj (199@) ligher nutritional levels of mulberry is attribd to the
increased root growth resulting in greater uptakautrients from soil. Sankaet al. (2000) observed significantly
higher crude protein content in mulberry leavespplication of green manure.

According to Mohammad Hosein Bijeh keshavarzi eédelyed Mohsen Mousavi Nik (2011) the protein content
recorded that applying biological fertilizerssdlyi Vermicompost has better effect than chemiedtilizers, also
Vermicompost + N8OP80 had better impact on prateimtent in comparison with other treatments.

Carbohydrates

The highest carbohydrates was found ir(fiofertilizer) on 38 and 48 DAS (79.24 mg / g and 79.95 mg / g). On
60" day the highest carbohydrates content had beesn@sin E (Gooseberr%/) 86.36 mg / g. On"78ay it was
higher in T (94.93 mg / g). The decreased content wasjredntrol on 38 , 458", 60" and 78 DAS (47.74 mg /
g, 62.73 mg / g, 78.10 mg/ g and 85.41 mg / gab(@ — Il ). Application of biofertilizers in coration with
organic manure favoured higher accumulation ofl waebohydrates in maize (Kamalakumari and Singatkg86).
Increase in carbohydrate content by the applicatiobiofertilizer may be due to availability of mignts in higher
amounts from the fertilizer. Total carbohydratesravhighest in bio-dynamic compost treatment of $egan (
Bindhuet al ., 2013).

TABLE - Il Influence of green leaf manure and biofetilizer on the protein, carbohydrates and ascorbicacid of cluster bean

Protein (mg / g) Carbohydrates (mg / g) AscorbiidAeng / g
Treatments| 30 45 60 75 30 45 60 75 30 45 60 75
DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS

To 20.92 24.33 27.90 29.51 47.74 62.73 78.10 85/41 .6626 40.00 173.3 213.3
T, 26.28 29.92 31.28 31.90 57.41 67.06 80.72 8795 3338. 53.33 186.66| 220.00
T, 29.38 30.86 32.05 34.48 52.74 65.26 81.45 8857 .7727] 46.6 226.66| 246.66
Ts 31.47 32.48 33.44 34.60 51.29 68.22 81.53 8691 .3333 46.6 220.00 246.6
T4 23.2: 25.8¢ 29.0¢ 30.62 62.9: 63.81 82.7( 86.37 28.8¢ 53.3% 186.¢ 233.3¢
Ts 25.9¢ 33.8( 35.8¢ 37.0¢ 66.12 74.0% 86.3¢ 90.9( 33.3¢ 60.0C 206.6¢ | 246.6¢
Te 28.61 31.34 35.78 38.52 79.24 79.95 87.47 94/93 .0040 80.00 246.66] 266.66
SEd 3.33059 5.92479 17.27463

CD (0.05) 6.67216 11.86911 34.60619

CD (0.01) 8.88266 15.80137 46.07129

SEd - Standard Error Deviation ; CD — Critical Bifence ; DAS — Days After Sowing
The values indicate average of three replication

Ascorbic Acid Content

Ascorbic acid content was analysed in leavebl€la Il). The highest ascorbic acid content haghbebserved in
Te (biofertilizer) on 30 DAS (40.00 mg / g), 45 DA80(00 mg / g), 60 DAS (246.66 mg / g) and 75 DAG6(B6
mg / g). The lowest ascorbic acid content was afesem control () on 30 DAS (26.66 mg / g), 45 DAS (40.00
mg / g), 60 DAS (173.3 mg / g) and 75 DAS (21388 / g). Biofertilizer application to maize resulten an
increased ascorbic acid, crude protein, starchhotedrates and phenol (Kamalakumari and Singara@6)1
Vijayakumariet al. (2012) also reported that the ascorbic acid wagsimum in Pachagavya + humic acid + micro
herbal fertilizer treated.

CONCLUSION

Organic manures such as Farm Yard Manure, greenmaamthe form of leaf extracts, etc. when inavgted into
the soil not only add the nutrients such as nitnogi. but the soil is enriche by the fixation bé tatmospheric
nitrogen. From this investigation it is concludidgt the treatment containing biofertilizer (rhiaoi), Curcuma
longo rhizome powder,Acorus calamushizome powder anécalyphaleaf powder could be an ideal and suitable
potting mixture for better seedling and crop prdaurcin cluster beanQyamopsis tetragonolob@.) PNB).
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