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In India, low soil fertility is the one of the major factors for highly reduced crop yield. The chemical
fertilizers are harmful to the physical and biological conditions of the soil. Organic manure such as
vermicompost is a suitable alternative for the chemical fertilizers. The soil solid waste is a major
problem in the emerging Indian economy. The demands for medicinal plants are exploding.
Cultivation of medicinal plants is an important sector in the current medicinal plant development.
So the present study aimed to study the effect of vermicompost produced from the solid waste on the
growth and biochemical parameters of medicinal plant in Indigofera tinctoria. I tinctoria seedlings
treated with 70% soil-30% vermicompost had been reported with high seed germination content
compare to other concentrations and control. The growth parameters and biochemical parameters

Indigofera tinctoria, medicinal plants, solid ~were higher in the 70% soil-30% vermicompost mixture.

waste, vermicompost
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INTRODUCTION

Changing scenario of herbal market and expanding global trade
has opened up a new prospective for Indian agriculture.
Medicinal plants are the important sources of raw drugs. The
demand on plant based therapeutics has increased many folds
in both developing and developed countries. Agro-technologies
for cultivation of a number of species have been developed, but
large scale cultivation of medicinal plants on farmland not yet
begins. Many factors are influencing medicinal plant
cultivation. Biofertilizers and vermicompost applications may
promote the growth and yield of medicinal plants. Keeping
view of medicinal plants varied therapeutic potential,
considerable economic value and need for cultivation and
present study conducted in the medicinal plant Indigofera
tinctoria, This study is aimed to utilize the Solid biowastes
accumulated in the Municipal area in Palayamkottai,
Tirunelveli District, Tamil Nadu for the preparation of
vermicompost by using earthworm species and to utilize as
solid waste vermicompost for the improved growth of selected
medicinal plant.

MATERIALS AND METHODS

For the present study collected semi decomposed Municipal
solid wastes are collected from the Palayamkottai Municipality,

*Corresponding author: Saravana Ganthi A

Tirunelveli District, Tamil Nadu and the animal waste cow
dung is collected from the farmers. These organic wastes were
pre-composted for one month before using as a vermibed
preparation. The earthworms Eudrilus Eugenia (Kinberg) was
collected local vermiculturist from Tenkasi (Bhattacharjee and
Chaudhuri, 2002). The rectangular tank (inner depth of 2.5feet,
outer depth of 3 feet, a length of 15 feet and its height is 2 feet)
was used to culture of earthworm. It was done properly in a
humid and shady place. The collected vermicast was air- dried
and used for plant growth.

The levels of physico - chemical parameters such as pH, EC,
organic carbon, extractable phosphate, C:N ratio, bulk density
and moisture content were estimated in the garden soil
(earthworm unexposed soil) and vermicomposted solid waste
(after vermicomposting for one month) by standard procedures.
The effect of vermicompost on seed germination was analysed.
Changes in the root and shoot fresh weights and Dry weights
were observed. The effects of the vermicompost on the growth
parameters like leaf area index, leaf area ratio, specific leaf
weight, shoot/ root ratio, sturdiness quotient, plant length, root
length, shoot length, number of leaves, leaf diameters and stem
thickness were studied. The biochemical parameters like amino
acids, proteins, sugars, starch, phenols, NR activity and lipid
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content were analysed. The pigment changes on chlorophyll
were recorded by the method of Arnon.

Data were analysed statistically by one-way ANOVA in a
general linear model using SAS (SAS Institute Inc. 1990). The
means of all plant growth parameters for each potting mixture
at each growth stage were separated statistically using Tukey’s
multiple range. Significance was defined as P<0.05.

RESULTS AND DISCUSSION
The physical parameters in the present study included pH,
electrical conductivity, organic carbon, Total nitrogen,

extractable phosphorus, carbon/ nitrogen ratio, bulk density and
moisture. The results were analysed following 9 kg soil + 1 kg
VC, 8 kg soil +2 kg VC, 7 kg soil + 3 kg VC, 6 kg soil + 4 kg
VC and 5 kg soil + 5 kg VC respectively. Except bulk density
all other selected parameters were maximum in 7 kg soil + 3 kg
Vermicompost (VC). The total nitrogen content was increased
by 57.06% when 7 kg soil mixed with 3 kg of vermicompost.
In this experiment the more available phosphate probably could
have contributed to decrease of soil pH caused by the
application of vermicompost. MSW composts application
tended to reduce Bulk densities at the end of the experiment
(Table 1). By the final sampling date treatments with high dose
(7 kg Soil and 3kg VC, respectively) had significantly lower (p
< 0.05) bulk densities than the control and the low dose
treatment as well. The decrease in bulk density appears to have
been due to dilution of the denser mineral fraction by the less
dense MSW compost doses. These results are in line with
Haynes and Naidu (7998) and Civeira and Lavado (2006) who
reported that lighter compost particles might penetrate the soil
matrix and eventually decrease bulk densities. Soil moisture
was significantly affected by MSW compost additions at the
end of the experiment (p < 0.05) (Table 1). High composts
doses (7 kg, Soil and 3 kg respectively) showed the maximum
soil moisture rates compared to control. An increase of
moisture should be considered a consequence of total porosity
augmentation in soils after MSW compost application (Weber
et al., 2007).

Table 1 Physio-Chemical properties of garden soil and
Vermicomposted Municipal waste (VC) in experimental
treatments (after 30 days)

9 kg soil + 18 kg soil +7 kg soil + 3 6 kg soil + 5 kg soil + 5

Chemical and Control

physical properties kg VC 2kg VC kg VC 4kg VC kg VC
PH 7.57 6.28 6.58 6.7 6.56 6.48
Electrical conductivity
dsme1 0.49 2.15 2.20 2.25 2.28 2.19
Organic carbon gkg-1 234.98  186.12 176.14 176.20 166.10 166.08
Total nitrogen g kg-1  14.8 20.46 21.98 23.25 20.96 20.92
Extractable Phosphate ) 153, 359 17.85 17.80 17.45
mg kg-
C:N ratio 16.0 16.34 16.94 19.5 18.6 18.0
Bulk density gem-3  1.52 1.45 1.31 1.36 1.37 1.20
Moisture % 31 41 58 72 70 64

Effect of Vermicompost on seed germination

Seed germination of medicinal plant treated with 70% so0il-30%
vermicompost reported with high seed germination content
compare to other concentrations and control. The control plants
exhibit seed germination of medicinal plants content compare
with vermicompost treated plants (Table: 2). I. tinctoria was
showed 98% seed germination.

Table 2 Seed germination of percentage of medicinal plant
selected for the study

Control - 90% Soil 80% Soil 70% Soil 60% Seil 50% Soil

Treatments — “.po 1 _10% VC- 20% VC- 30% VC- 40% VC- 50% VC

Germination %  66.00 86.00 93.00 98.00 80.00 64.00

Effect of Vermicompost on the fresh weight in Indigofera
tinctoria seedlings

Changes in the root and shoot fresh weights in 1. tinctoria
seedlings with the treatment of vermicompost were analysed.
The enhancement of the maximum fresh weight was
significantly noticed by 1.963 gm. in stem treatment 3. The
fresh weight content of the root, stem and leaf of the I
tinctoria treated with 70%s 0il-30% vermicompost was very
high compared to other concentrations and control plants
(Table 3).

Table 3 Seed Germination of selected Medicinal Plant

Groups  Sum of Squares Df Mean Square F Sig.
Between 231.500 3 77.167

o 0.699  0.564
Within 2208.333 20 110417

The tabulated value of “F” for the give degree of freedom (i.e 2
and 15) at the 1% level is much less than the calculated value
of all variables of I. tinctoria. Thus the hypothesis was rejected
and concluded that there is a difference in the average value of
root, stem, and leaves of /. tinctoria, when treated with various
concentrations vermicompost and control (Table 4).

Table 4 Vermicompost effect on the root and shoot fresh
weight in 1. tinctoria seedlings (gm)

Treatm Root Stem leaf

ent 20[h 40[h 60“‘ 20[h 401h 60[h 20[h 401h 60“‘
day day day day day day day day day

1.2 1.3 1.0 1.3 1.5 1.0 1.2 1.5

C 1.012 51 92 14 12 37 69 92 48
1.3 1.4 1.0 1.4 1.6 1.0 1.4 1.6

T 1026 28 76 23 08 98 89 38 54
1.3 1.5 1.0 1.4 1.7 1.1 1.4 1.7

T2 1.031 43 31 26 38 55 05 81 54
1.3 1.4 1.0 1.4 1.9 1.3 1.7 1.4

3 1.044 58 32 72 53 63 42 88 43
1.3 1.2 1.0 1.3 1.8 1.2 1.6 1.0

T4 1040 58 59 43 18 76 47 21 69
Ts 1.037 1.2 1.0 1.0 1.3 1.7 1.1 1.4 1.0

61 92 41 00 26 99 01 39

Effect of Vermicompost on the dry weight in Indigofera
tinctoria seedlings

Among the different concentrations, the plant treated with 70%
soil - 30% vermicompost reported with high dry weight content
compared to other concentrations and control (Table: 5). The
high, dry weight was significantly increased with the highest
percentage of 70% soil - 30% vermicompost respectively in the
treatments 3 & 4.

The tabulated value (Table: 6) for a dry weight of “F” for the
given degree of freedom (2, 15) at the 1% level is much less
than calculated value of all variable of I finctoria. Thus the
hypothesis was rejected and concluded there in a difference in
the average value of root, stem and leaves of /. tinctoria when
treated with various concentrations of vermicompost and
control.

27422 |Page



International Journal of Recent Scientific Research Vol. 9, Issue, 6(C), pp. 27421-27426, June, 2018

Table 5 Results of anova analyses explaining variation in fresh
weight of 1. tinctoria seedlings

Part Groups Sum of Squares Df  Mean Square F Sig.
Between 2.145 2 1.073

Root . 15.666 0.000
Within 1.027 15 0.068
Between 1.570 2 0.785

Stem . 86.907 0.000
Within 0.135 15 0.009
Between 1.818 2 0.909

Leaf . 20.982 0.000
Within 0.650 15 0.043

Effect of Vermicompost on the growth parameters in
Indigofera tinctoria seedlings

The effect of the vermicompost on the growth parameters like
leaf area ratio, shoot/ root ratio, sturdiness quotient was studied
in the control and different concentration of garden soil and
vermicompost treated plants after the 20th day, 40" day and
60™ days of treatment. The leaf area index value was high in
the plant treated with 70% Soil - 30% VC concentration
compared to other concentrations and control. The leaf area
index values were displayed in Table 7. The leaf area ratio
values of the plant treated with 70% Soil - 30% VC showed the
highest value compared to other concentrations and control
plants (Table 7).

Table 6 Vermicompost effect on the root and shoot dry weight
in I. tinctoria seedlings (gm)

Root Stem leaf

Treatment , ., day 40" 60™ 20"  40™ 60™ 20™ 40™ 60"
day day day day day day day day

C 0.062 0236 0.364 0.119 0.262 0.358 0.129 0.250 0.371

T1 0.043 0308 0.423 0.224 0.356 0.397 0.247 0.275 0.404
T2 0.081 0.446 0.567 0.532 0.545 0.591 0.349 0.281 0.405
T3 0.074 0.548 0.564 0.544 0.667 0.706 0.450 0.485 0.521
T4 0.067 0.458 0.469 0.233 0.058 0.661 0.323 0.367 0.415
T5 0.057 0351 0.454 0.213 0.052 0.551 0.229 0.350 0.471

The specific leaf weight was more in 1. tinctoria treated with
70% so0il-30% vermicompost compared to other concentrations
and control. The root shoot ratio (Table: 7) and Sturdiness
Quotient also high in I tinctoria treated with 70% Soil - 30%
VC compared to other concentration of garden soil and
vermicompost. Paszt et al. (2011) observed that the organic
fertilizers induced a considerable branching of the root system,
as derived from the highest total root length and a number of
tips. Similar results with the application of vermicompost
having favourable effects on the growth, development and
physiology on Lilium asiatic hybrid var. Navona were obtained
by Ladan Moghadam et al. (2012).

Table 7 Results of anova analyses explaining variation in dry
weight of 1. tinctoria seedlings

Groups Sum of Squares Df Mean Square F Sig.
Between 0.004 2 0.002

Root L 13.966 0.000
Within 0.002 15 0.000
Between 0.007 2 0.003

Stem . 11.507 0.001
Within 0.004 15 0.000
Between 0.012 2 0.006

Leaf . 20.959 0.000
Within 0.004 15 0.000

H,: rejected.

The vermicompost increased leaf area and biomass in various
plants have been reported by some researchers (Bachman and
Metzger, 2008; Singh et al., 2008; Singh et al., 2010; Wang et

al., 2010; Warman and Anglopez, 2010) which are in
agreement with the findings of the current study.

The tabulated value (Table: 8) growth parameters of “F” for
the given degree of freedom (i.e. 2, and 15) at the 1% level is
much less than the calculated value of all variables of
Indigofera tinctoria. Thus the hypothesis was rejected and
concluded there is a difference in the average value of leaf area
index, leaf area ratio, specific leaf weight, shoot/ root ratio and
sturdiness quotient of Indigofera tinctoria when treated with
various concentrations of vermicompost and control.

The growth performance /. tinctoria studied after the treatment
of different concentrations of vermicompost. All the
concentrations showed good performance compared to control.
Among all 70% Soil + 30% VC concentration showed overall
good performance in different growth parameters of I
tinctoria. Growth performance was studied with the help of the
following parameters, plant length, height, root length, shoot
length, number of leaflets, leaflet diameter and stem thickness.
The plant length 27.960 cm, 51.980 cm and 75.160 cm
respectively, for 20" day, 40™ day and 60™ day plants (Table
9). The height of the plant was maximum in 70% Soil - 30%
VC concentration. It was 9.730 cm, 14.180 cm and 16.460 cm
respectively, for 20" day, 40" day and 60" day plants. Root
length was observed in 70% Soil - 30% VC concentration was
18.230 cm, 37.800 cm and 65.600 cm respectively, for 20™
day, 40™ day and 60" day plants (Table 9). The shoot length
value also showed more variation in different concentration and
control, but the maximum was found in 18.230 ¢cm, 37.800 cm
and 65.600 cm in 70% Soil - 30% VC concentration
respectively for 20" day, 40" day and 60™ day plants (Table 9).
This effect could be due to the presence of phytohormones in
organic fertilizers that stimulate plant growth (Gajalakshmi et
al., 2001; Nogales et al., 2005). Leaflet diameter showing
different ranges in different concentrations, the maximum
leaflet diameter was found in same concentration and values
are 1.283 cm, 2.080 cm and 2.100 cm respectively, for 20™ day,
40" day and 60™ day plants (Table 9). Stem thickness for 20™
day, 40™ day and 60" day plants was 0.333 cm, 1.680 cm
and1.960 cm respectively (Table 9).

Tabulated value (Table 10) for growth measurement of the
given degrees of freedom (i.e. 2 and 15), at the 1% level is
much less than the calculated value of all variables of I
tinctoria. Thus the hypothesis was rejected and concluded that
there is a difference in the average value of length of plant,
root, shoot and number of leaves, diameter, stem thickness of 1.
tinctoria when treated with various concentrations of
vermicompost and control.

Biochemical Analysis

The biochemical parameters like amino acids, proteins, sugars, starch,
and lipid content were observed more in . tinctoria treated with 70%
Soil + 30% VC compared to control and other concentrations (Table

11).

Tabulated value of for the given degrees of freedom (i.e. 2 and
15), at the 1% level is much less than the calculated value of all
variables of I tinctoria. Thus the hypothesis was rejected and
concluded that there is a difference in the average value of
amino acid, protein, sugar, phenol, starch, lipids and nitrate
reductase activity of I. tinctoaria when treated with various
concentrations of vermicompost and compost (Table 12).
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Table 8 Vermicompost effect on the growth parameters in 1. tinctoria seedlings

Leaf area index (cm?) Leaf area ratio (cm?)

Specific leaf weight (gm)

Shoot / Root ratio (cm?)  Sturdiness quotient (cm®)

Treatment oG~ 40" day 60™ day 20" day 40" day 60" day 20" day 40” day 60" day 20" day 40" day 60" day 20” day 40" day 60" day
C 0092 0.100 0.04 11.000 12.160 14.116 0813 0813 0813 0029 0050 0071 0813 1.656 2.644
Tl 0.100  0.104 0.108 13.550 14.810 15.130 0.842 0.842 0842  0.047 0075 0104 0842 1777 2.734
T2 0.180  0.192 0212 15000 17.580 18.192 0936 0936 0936 0049 0081 0.105 0936 1.840  2.830
3 0212 0216 0220 28342 32330 34227 1118 1.118 1.I118 0050 0085 0121 1.I118 2079  3.006
T4 0.196 0204 0216 21.120 22410 23.108 0908 0908 0908 0023 0067 0115 0908 1714 2998
Ts 0.188 0.196 0208 18.160 22.060 23.075 0.852 0852 0.852 0029 0050 0071 0852 1700  2.829

Table 9 Results of anova variation in growth parameters of 1.
tinctoria analyses explaining seedlings

Parameter  Groups Sum of Squares df Mean Square F Sig.
Bet 0.000 2 0.000
Leaf Area  Between 0.167 0.847
Index Within 0.006 15 0.000
Bet 190.955 2 95.478
Leaf Area  Between 1.840 0.193
Ratio Within 778.225 15 51.882
i Bet 0.001 2 0.001
Specific Leaf  Betwveen 5.156 0.020
Weight Within 0.002 15 0.000
Bet 0.976 2 0.488
Shoot /VRoot € .We.en 4636 0.027
Ratio Within 1.579 15 0.105
Sturdiness  Between 16.810 2 8.405 1122
X o 0.000
Quotient Within 1.123 15 0.075 91

H,: rejected for specific leaf weight, shoot / root ratio and sturdiness quotient.

Table 10 Results of anova analyses explaining variation in
growth parameters of 1. tinctoria seedlings

Parameter Day N  Mean Std. Deviation t df Sig.
40" 6 3.4333 1.12635

RGR " -0.407 10 0.693
60 6 3.7500 1.54013
40" 6 13333 0.36560

RLGR " -0.592 10 0.567
60 6 14417 0.25965
40" 6 1.9083 0.53890

RSGR " -2.187 10 0.054
60" 6 4.0833 2.37522
40" 6 11917  0.18005

RRGR N -6.069 10 0.000
60" 6 45833 1.35708

H,: rejected except RGR and RLGR.

Tabulated value of for the given degrees of freedom (i.e, 2
andl15), at the 1% level is much less than the calculated value
of all variables of I. tinctoria. Thus the hypothesis was rejected
and concluded that there is a difference in the average value of
chlorophyll a, chlorophyll b and Total chlorophyll of I
tinctoria when treated with various concentrations of
vermicompost and compost (Table: 14).

Growth promoting activity of vermicompost in the present
study is to coincide with the report of Suhane (2007) who has
reported that vermicompost has very high porosity, aeration,
drainage and water holding capacity than the conventional
compost and this again due to humus content. The
vermicompost supply balanced nutrients to plant roots and
stimulate growth; increase organic matter content of the soils
and thus also improve their physical and chemical properties;
add useful microorganisms and thus increase their biological
properties and capacity of fertility renewal (Singh, 1992). In
addition, vermicompost contains enzymes like amylase, lipase,
cellulase and chitinase, which continuously break down organic
matter into the soil and release the nutrients make available to
the plant roots (Chaouri et al., 2003; Tiwari et al., 1989).
Vermicompost also contains the most nutrients in plant
available forms such as nitrates, phosphates and exchangeable
calcium and soluble potassium (Orozco et al., 1996; Edwards, 1998).
Microorganism including bacteria, fungi, yeasts actinomycetes and
algae are active in vermicompost applied field, they are capable
of producing plant growth regulators such as auxins,
gibberellins, cytokinins, ethylene and abscisic acid in
appreciable quantities (Frankenberger and Arshad, 1995).

Table 11 Vermicompost effect on the growth parameters in I. tinctoria seedlings

% Plant Length (cm) Root Length (cm) Shoot Length (cm) Number of Leaves Leaf Diameters (cm) Stem Thickness (cm)
£

T ,gn " " 20" o " " " h " " h 20" 40" 60" 20" 40" 60"
E 20™ day 40" day60™ day day 40™ day60™ day20™ day40™ day60™ day20™ day40™ day60™ day day day day day day day
C 20340 41.420 66.100 4.960 9.800 15.430 15.380 31.620 54.800 9.660 38.200 138.000 0.950 1.120 1.410 0.416 1.440 1.500
T1 21.060 44.440 68.360 5.650 11.680 15.730 15.410 32.760 55.760 9.760 49.600 146.600 0.962 1.280 1.600 0.566 1.500 1.530
T2 23410 45.800 70.760 6.480 12.200 16.200 16.930 33.800 58.430 12.660 50.400 148.330 1.103 1.440 1.800 0.016 1.600 1.660
T3 27960 51.980 75.160 9.730 14.180 16.460 18.230 37.800 65.600 16.660 51.800 250.000 1.283 2.080 2.100 0.333 1.680 1.960
T4 27.710 44.240 74960 9.860 12.040 16.420 14.080 32.820 62.460 14.910 49.200 211.600 0.966 1.460 1.830 0.033 1.480 1.660
T5 26310 42.860 70.730 8.110 11.440 15.700 11.550 30.800 60.000 10.150 47.800 161.660 0.950 1.400 1.660 0.783 1.300 1.580

Effect of vermicpompost on the pigment changes in Based on the discussion, it could be concluded that these solid

Indigofera tinctoria seedlings

Chlorophyll content also observed more in plant treated with
70% Soil + 30% VC compared to control and other
concentrations. The results for chlorophyll a, chlorophyll b and
total chlorophyll were tabulated in 13.

wastes available in enormous quantities could be used as an
effective medium for Vermiculture supplemented with cattle
dung not only served as a suitable medium for the growth and
reproduction of the earthworms but also yielded a valuable
biomanure for agriculture practices.
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Table 12 Results of anova analyses explaining variation in growth parameters of 1. tinctoria seedlings

Parameter Groups Sum of Squares  df Mean Square F Sig.
Between 6527.129 2 3263.565
Length of Plant L 261.051 0.000
Within 187.525 15 12.502
Between 218.133 2 109.066
Length of Root o 50.008 0.000
Within 32.714 15 2.181
Between 5940.730 2 2970.365
Length of Shoot o 317.495 0.000
Within 140.335 15 9.356
Between 89010.978 2 44505.489
Number of Leaves o 65.532  0.000
Within 10187.087 15 679.139
. Between 2.346 2 1.173
Leaf Diameters L 10.988 0.001
Within 1.602 15 0.107
. Between 5.984 2 2.992
Stem Thickness o 66.492  0.000
Within 0.675 15 0.045

H,: rejected.
Table 13 Vermicompost effect on the biochemical changes in 1. tinctoria seedlings

= g oo £ oo g & oo S s 2 o g8,
E  EZe: £9: 52¢ Ept y Eps £E2£2:
g Z<EE Eée: ZE £E& SE& SE& 2355:
L=
= 20 davs 40 60 20 40 60 20 40 60 20 40 60 20 40 60 20 40 60 20 40 60
y days days days days days days days days days days days days days days days days days days days days
C 0.058 0.098 0.123 0.102 0.155 0.135 0.098 0.127 0.227 0.005 0.005 0.006 0.104 0.112 0.235 0.032 0.037 0.045 0.098 0.129 0.161
Tl 0.158 0.162 0.198 0.113 0.126 0.273 0.174 0.294 0.347 0.005 0.005 0.006 0.145 0.164 0.274 0.043 0.069 0.090 0.101 0.133 0.198
T2 0242 0292 0313 0.225 0.262 0.346 0.209 0.312 0.413 0.006 0.006 0.007 0.235 0.248 0.313 0.110 0.158 0.195 0.118 0.146 0.205
T3 0292 0.312 0476 0.327 0.357 0.615 0.342 0.347 0.616 0.006 0.006 0.007 0.360 0.567 0.818 0.125 0.172 0.234 0.126 0.167 0.224
T4 0.182 0217 0.391 0.260 0.279 0.392 0.219 0.309 0.510 0.006 0.006 0.007 0.316 0.518 0.749 0.091 0.098 0.125 0.108 0.149 0.183
T5 0.142 0.167 0.273 0.154 0.163 0.381 0.194 0.263 0.379 0.006 0.006 0.007 0.248 0.452 0.694 0..083 0.088 0.094 0.095 0.124 0.154
Table 14 Results of anova analyses explaining variation in growth parameters of /. tinctoria seedlings
Parameter Groups Sum of Squares df Mean Square F Sig.
. . Between 0.044 2 0.022
Amino Acids . 2231  0.142
Within 0.149 15 0.010
. Between 0.088 2 0.044
Proteins . 3236 0.068
Within 0.205 15 0.014
Between 0.602 2 0.301
Sugars . 1.965 0.175
Within 2.298 15 0.153
Between 2.391 2 1.195
Phenols . 6.949  0.007
Within 2.580 15 0.172
Between 0.238 2 0.119
Starch . 3.017  0.079
Within 0.591 15 0.039
. Between 0.010 2 0.005
Lipids . 1.725 0.212
Within 0.042 15 0.003
. - Between 0.019 2 0.010
Nitrate reductase activity . 25.834  0.000
Within 0.006 15 0.000

H,: rejected for phenol and nitrate reductase activity.

Table 15 Vermicompost effect on the pigment changes in /. tinctoria seedlings

Chlorophyll a (mg/g fr. wt)

Chlorophyll b (mg/g fr. wt)

Total Chlorophyll (mg/g fr. wt)

Treatment 20 days 40 days 60 days 20days 40days 60 days 20days 40days 60 days
C 0.010 0.025 0.043 0.015 0.040 0.051 0.026 0.065 0.097
T1 0.041 0.043 0.068 0.063 0.076 0.103 0.104 0.177 0.171
T2 0.055 0.067 0.096 0.097 0.107 0.159 0.152 0.174 0.255
T3 0.103 0.100 0.148 0.133 0.172 0.272 0.236 0.273 0.422
T4 0.071 0.086 0.122 0.123 0.144 0.209 0.193 0.231 0.330
T5 0.051 0.073 0.088 0.089 0.127 0.133 0.194 0.263 0.379
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Table 16 Results of anova analyses explaining variation in pigment analysis of /. tinctoria seedlings

Parameter Groups Sum of squares df Mean square F Sig.
Between 0.005 2 0.002

Chlorophyll a L 2.345 0.130
Within 0.016 15 0.001
Between 0.014 2 0.007

Chlorophyll b L 2.074 0.160
Within 0.051 15 0.003
Between 0.036 2 0.018

Total Chlorophyll o 2273  0.137
Within 0.117 15 0.008

H,: accepted.
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