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ABSTRACT

The application of microbial and chemical fertilizers solely or combined application had a great influence at
all the growth stages of the crop. Sgnificant differences in all parameters like, total biomass differs
irrespective of the treatments differed significantly. Among all the treatments, the maximum biomass was
observed in T10 (containing urea, super phosphate, Murate of potash, Azospirillum, Phosphobacteria and
potassium mobilizer (each 5g/ pot). The fresh weight was 89.67g/plant and dry weight 6.15g/plant during
harvest time. Maximum total chlorophyll content was recorded in T10 (1.7490 mg/g). The maximum
protein content was recorded in T10 which was 18.2mg/g at flowering stage. Total phenol content was
recorded in T10 which was (19.6mg/g™). The level of total free amino acids ranged 25.0 mg/g was found
increased at 80 days. The total carbohydrates were increased in T10 plant was 92mg/g at flowering stage
in leaf samples.
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INTRODUCTION
Eggplant Solanum melongena L.), also known as Aubergine, Brinjal or Guineaa&sjuis one of the non
tuberous species of the night shade family SolaemhcThe varieties ofolanum melongena L. show a
wide range of fruit shapes and colors, ranging fimral or egg-shaped to long club shaped; and from
white, yellow, green through degrees of purple mgtation to almost black. It is an economically
important crop in Asia, Africa and the sub-trop{tsdia, Central America) and it is also cultivated
some warm temperate regions of the MediterranednSamth America Eggplant fruits are known for
being low in calories and having a mineral compasibeneficial for human health. They are alsach ri
source of potassium, magnesium, calcium and.ilBrinjal fruit contains high amount of carbohydrsit
(6.4%), protein (1.3%), fat (0.3%), calcium (0.02%hosphorus (0.02%), iron (0.0013%) and other
mineral matters. Apart from these, it also contdieta-carotene (34 mg), riboflavin (0.05 mg), thizen
(0.05 mg), niacin (0.5 mg) and ascorbic acid (0¢) mer 100 g of fruft Eggplant fruits are known for
being low in calories and having a mineral compasibeneficial for human health. They are alsach ri
source of potassium, magnesium, calcium andiron
Biofertilizers like cow dung and poultry manureg dine two suitable manures, but it is not posdible
meet the nutritional requirements from the orgaiarces onfy The potentialities of organic source are
very limited to afford higher crop production duedlow release of plant nutrients from organic eratt
Only one fifth to half of the nutrient supplied fnomanure was recovered and reminder was releaged an
by 24 hours per anndmThis may be concern for fertility maintenance Bubbviously a barrier for
higher plant nutrition uptake. To overcome thishbemn application of organic manures in combination
with inorganic fertilizers, called integrateditrient management, can play important nolerinjal
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cultivation. Integrated nutrient use has assumedtggignificance in vegetable production. This ficac
sustains the productivity of soils under highlyemsive cropping systerhsMoreover the application of
organic matter as a source of some portion of reduiutrients will have positive impact on soil ploal

and chemical properties which ultimately will inase the productivity. Higher yields of eggplanthwit
combined use of FYM and fertilizers. Considering #bove facts, the present study was thereforerunde
taken to investigate the effects of organic mamume inorganic fertilizer alone or in combinationyeld

and yield contributing characters of brinjal andsoil propertie$

MATERIALS AND METHODS
The experiment was carried out in a Randomized Gat@Block Design (RCBD) at the Government
Arts College Coimbatore. The mechanical compositiophysical and chemical properties of
experimental soil, which was used for pot cultutelg. The soil physical and chemical propertieshsas
p", Nitroger!, Phosphoru8 and potassiuffi contents were analyzed. Micronutrients such asF2nCu,
and Mn were analyzed. Seed material of BrinjaletstriCO2 were obtained from Tamilnadu Agricultural
University, Coimbatore. The raised seed bed of 2grma was prepared, and Brinjal seeds were soaked i
one centimeter depth in the rows spaced at 5 tn érd covered with thin layer of sad0 days seedlings
were transplanted to the trial pot. The treatmemése T-1 Urea (5g / pot),T-2 Super phosphate ),
T-3Murate of potash (5g / pot),T-4 Azospirillumg(3 pot), T-5 Phosphobacteria (5g / pot), T-6
Potassium mobilize (5g / pot), T-7 Urea, super phate, Murate of potash (each 5g / pot), T-8
Azospirillum, Phosphobacteria and potassium madiligeach 5g / pot), T-9 VAM alone (5g / pot), T-10
Urea, super phosphate, Murate of potash, AzolspirjlPhosphobacteria and potassium mobilizer (each
5g / pot) and T-11 Control. The N, P and K conteaftshe manures were tested in the laboratory and
according to the results, the doses of manures setrim such a way that all the treatments corgaime
amount of N, P and K. Five plants were selectedaary from each unit plot to record yield contriimgg
characters.
All practical managements included; mulching, wagdand other agronomic treatments were done
mechanically. Irrigation was done based on plamuirements. In maturity time, total dry matter
Biochemical parameters like chlorophydl, ', and total chlorophyll contents, total solubleiein, total
free amino acids, total carbohydrate total pheswitent, Plant major nutrients N,P,K, and micro
nutrients calcium, magnesium, zinc, iron, manganespper, were analyzed. The collected data were
analyzed statistically by F-test to examine thattreent effects and the mean differences were adglidg
by Duncan’s Multiple Range Test (DMR')

Total dry matter production
From each replication a single plant were careft#iynoved after harvest and first sun dried and oven
dried at 80°C for two days and the dry weight waleeh and expressed in gm pfanThe percentage of
bio mass was calculated using following formula.

Fresh weight of the plant sample — dry weight efplant sample

% Bio mass = X100

Fresh weight of the sample

Biochemical parameters

Biochemical parameters were estimated after ten dfigr application of fertilizers at flowering gea The
fully opened fifth leaf from the top was used faodhemical analystd. Chlorophyll @, chlorophyll ‘b’
and total chlorophyll contents were estimated asthme method and expressed as mdgrgsh weight of
the leaf'”. The amount of chlorophyll was calculated in tl&act mg chlorophyll per gram tissue using

the following equations:
12.7(A663)—2.69(A645)xV
1000xW

Mg chlorophyll a/g of tissue

22.9(4645)—4.68(A663)XV
1000XW
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Mg total chlorophyll a/g of tissug2(A645)+8.02(A663) XV
1000xW

Where,

A=absorbance at specific wavelength

V=final volume of chlorophyll extract in 80% aceton
W =fresh weight of tissue

Total soluble protein content of the leaf was eatad®. Total free amino acids content of the leaves were
estimated according 1o Expressed as mg'®f fresh weight. Total carbohydrate content wasreged

by ethanol extraction method and was expressed gagjrfresh weight. Amount of carbohydrate
present in 100mg of the sample. Total phenol cdnteas assayed and expressed as mgTde
estimation was carried out with the Folin-Ciocalteeagent.,

Mineral nutrients

Plant nutrient contents were analyzed during earharvest stage of the crop.
The plant samples (leaves) were collected fromexis treatments and dried. The dried plant saspl
were used for the estimation of following nutrients

The total nitrogen content of the plant samples estimated by microkjeldahl meth8dExpressed as
percentage on dry weight basis. The total phospisommntent of the plant samples was estimated by
colorimetry method as proposed and expressed asmiage on dry weight ba&ls The potassium
content of the plant sample drawn from leaves waalyaed by Flame photometer using triple acid
extracts method and expressed as percentage oveiyt basi&.

Estimation of micronutrients

Micronutrients analysis was carried out using AmrAbsorption Spectrophotometer (model ECIL AAS
4127). The contents of calcium, magnesium, ziog, imanganese, copper, were analyzed with theataape
cathode lamps proposed’by

RESULTS AND DISCUSSION

The present result was observed that the applicafioicrobial and chemical fertilizers solely amnabined
application had a great influence at all the grostéiges of the crop. Significant differences inpallameters
like, total biomass differs irrespective of theatraents differed significantly. Among all the treants, the
maximum biomass was observed in T10. The freshheigs 89.67g/plant and dry weight 6.15g/plant
during harvest time (Table 1).

In this study the biochemical changes in the lesfetotal soluble proteins, total amino-acids, total
carbohydrates leaf total phenol chlorophyll —a,nid #otal chlorophyll of plant was assayed from each
treatment. Maximum total chlorophyll content wasamled in T10 (1.7490 mg/g) followed by T7
(1.3883 mg/g). In VAM treated plants it was recardes 1.1503 mg/g. In control it was recorded as
0.9097 mg/g at flowering stage. The maximum proteintent was recorded in T10 which was 18.2mg/g
at flowering stage. The total free amino acid cohtgas also increased and is given in (Table 1¢ Th
maximum phenol content was recorded in T10 whicls \&9.6mg/g) (Table 1) at flowering stage
followed by T10 19.600mgry The level of total free amino acids ranged 25gdgnwas found increased
at 80 days in leaf sample (Table 1) this resultetated with the earlier findings that there wasremease in
protein content of vegetable crop by applicatio%M along with other organic manufés

The total carbohydrates were increased in T10 plaag 92mg/g at flowering stage in leaf samples.
Manganese is an essential micronutrient that phagsimary role in the increase of carbohydrateb(@a
1). Amino acids, and starch content in tomato,jéiriand also plays an important role in the syrithe$
chlorophylf®. The results were such that although the applicatfanly organic manures maintained the
good health of soil, they were slow to release adignutrients timely.
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From the other side, only inorganic fertilizers Bqadion could affect the soil health, which inriumay
affect flowering and fruiting. So the combined apgiion of manures and fertilizers may supply the
nutrients timely and also maintain the suitabledition for flowering, fruiting and their growth. Eh

finding is supported 3§, The highest fruit yield with replacing of 60 %daN by Poultry manuré
and also reported that the combined use of orgamaicures and nitrogen resulted in higher yields of
tomato, eggplant, pepper and chili than eithermliiger or organic sources used alone.

Higher chlorophyll content has an advantage indasing crop growth and yield and the same has been
reported in several crofis® The enzyme, nitrate reductase catalyses thetiedwf nitrate to nitrite,
which is the first step in the assimilation of iérby the plants. The reaction takes place irctteplasm

of the cell in both roots and shoBtsThe dry matter accumulation is significantly apdsitively
associated with corresponding nitrate reductaswitgé?. In the present investigation, T10 differed
significantly among the treatments at all stagddgs Tight be due to more availability of nitrogenthe
form of nitrate fixed byAzospirillum, also may be higher nitrate reductase activityesmves. These
findings are in agreement with

Similarly Nitrogen, phosphorus and potassium ar@messential macronutrients present in the sail an
they will helpful for plant growth and developednie they are commonly added as fertilizer to ogtmi
yield (Table-2). The micro nutrients are presentha soil only in minute quantities. The microrents
although required by the plant in very minute giiea®, are essential for the plant growth as thgoma
elements. So in this present study the micro misisuch Fe, Mn, Zn, Cu were also analyzed afieeka
and thus the results were enumerated (Table-2)inEhease in the nitrogen content of the post-teirseil
sample treated with biofertilizer might be duehe telease of more of nitrogenous substance isdlhe
Another result observed an increase in the availataltus of nitrogen and phosphorous in soil aftep
harvest over the initial staflisSimilarreported that in the post-harvest soil the availgiottassium level was
low, because of the intake of potassium by theitop

Table 1-The effect of microbial and chemical fertizer on brinjal total biochemicala (mg/g™) c.var.co-2

Treatme Free amino Phenol Total Total Chlorophy | Chlorophy Total Brinjal total biomass (grams)

nts ;u‘id_l mnm_lll saluh.lo carbahyd_]rnle 1l-a 1I-b chlorophyll
(mg/g") (mg/g ) (l;:;;::l") (mglg ") F.wt) D.wt) Biomas
S

T-1 17.067d 18.200 b 14.600 e 83.100 d 0.9950d 0.3183d 1.2200 cd 62.30 3.70 94.06
T-2 13.800 g 15.400 e 13.600 g 77.900 h 0.8360 f 0.2110h 1.0477 ef 65.80 3.80 9422
T-3 10.7001i 15.800 d 12.800 i 81400 ¢ 1.0410 ¢ 0.3007 ¢ 1.3417 be 62.85 3.73 94.07
T-4 17.100d 16.200 ¢ 14.200 f 80.500 f 0.8540 f 0.2600 f 1.1140 de 68.79 4.18 93.92
T-5 14.400 f 15.500e 13.000 h 77.800 h 14032 e 0.3180d 1.3190 be 65.45 3.8 94.16
T-6 12.000 h 15.600 de 15.000 d 79.500 g 1.0127d 0.3380 ¢ 1.2123 cd 70.50 4.07 94.22
T-7 21.400b 19.500 a 17.800 b 86.200 ¢ 1.1320 b 0.3750 b 1.3883 b 80.12 4.00 93.76
T-8 18.400 ¢ 16.200 ¢ 16.400 ¢ 87.400 b 1.0453 ¢ 0.3180d 1.3633 be 75.32 4.50 94.03
T-9 14900 ¢ 15.800 d 14.200 f 80.500 f 09253 ¢ 0.2240 g 1.1503 de 89.67 6.15 93.14
T-10 25.000 a 19.600 a 18.200 a 92.300 a 1.2730 a 0.4760 a 1.7490 a 70.90 4.08 94.26
T-11 9.000 j 11.400 11.600 j 74300 i 0.7387 g 0.1710i 0.9097 42.86 4.88 88.61

MEAN 15.797 16.291 14.673 81.900 0.9870 0.3009 1.2559

Means followed by a common letter are not signiftbadifferent at the 5% level by DMRT.
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Table -2. The effect of microbial and chemical feitizer on Soil nutrients analysis after harvest c.ar.co-2

Treatments Soil Macro nutrients Soil Micro nutrients analysis brinjal leaf nutrients
analysis after harvest after harvest analysis
(N) (P) (K) Fe Mn Zn Cu N p K 7n Fe Cu Mn
ppm | (ppm) | ppm ppm ppm | ppm ppm Py poss | ppm | som | pem| ppm:| pem
Soil before 38 65 110 251 2.81 1.8 0.16 .
harvest
T-1 53 80 125 297 344 7.78 0.37
T-2 67 85 140 342 3.3 5.27 0.72
T-3 64 89 145 449 5.3 5.18 0.92
T-4 62 70 115 3.33 2.16 9.16 0.21
T-5 62 T3 120 2.61 1.41 2.52 0.12
T-6 70 88 145 3.9 1.61 1.45 0.3 - - - - » - -
T-7 80 100 235 6.65 6.68 | 10.07 [ 092 | 0.72 | 0.051 068 | 71.5 | 560 | 8.9 123.7
T-8 76 87 180 539 523 9.07 0.88
T-9 50 81 125 485 3.51 0.42 0.38 - - - - = - =
T-10 87 112 235 8.54 6.85 | 13.31 | 1.19 | 0.84 | 0.055  0.74 | 89.2 | 604 | 12,0 | 153.5
T-11 39 62 115 2.61 282 | 1.95 | 0.16 | 0.62 | 0.047 | 0.62 | 53.5 | 458 | 5.8 | 96.2

Means followed by a common letter are not signiftbadifferent at the 5% level by DMRT.

CONCLUSION

Several attempts have been made in past to indfeagéeld potential of crops, but they are conedrwith

use of chemical fertilizers. Unfortunately, notitthe productivity potential is low, but the qugalis also

deteriorating. Hence, it is time to think not oolyincreasing the production potential but alsariprove the

quality by applying advancements in scientific protibn to meet the increasing demand and boosthelp t

export earnings. Therefore, a study was undertadeind out the influence of microbial fertilizema

chemical fertilizer on growth, yield and qualityra@aeters of brinjal. The benefit cost ratio wasniblesser

in using both biofertilizer and chemical fertilizeompared to using chemical fertilizer alone imjadi

crop cultivation.
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