
Arnaldoa  18(1):  57  -  62,  2011  ISSN:  1815  -  8242

Vermicompost  and  farmyard  manure  effects  on

biogeochemical  performances  of  Withania  somnifera

Efectos  del  vermicompost  y  estiercol  de  granja  sobre  el
rendimiento  biogeoquímico  de  Withania  somnifera

Aloka  Kumari
Plant  Systematics  Research  Centre,  University  Department  of  Botany,  T.M.Bhagalpur  University,

Bhagalpur-812007,  INDIA.  aloka.psrcOgmail.com;  aloka_kumari040Oyahoo.com

Abstract

Since  time  nena  111  d  ethni  ities  1  |  ¡  licinal  pl  a  iia  (L.)  Dunal.(=)  l=)
Mainly  d  Pl  logical  activiti  f  this  plant  include  physiologi  ]  antiartheritic,
antiaging, nerve tonic, cognitive ieios improvement in aa cuates Mie recovery from neurogenerative disorders like

convulsions, tardive dyskinesia etc. While, the demand of Ashwagamdha is increasing, it is mandatory to standardize the
cultivation practices. The experiment was laid out in a Randomized Block Design (RBD) with two parameters replicated
thrice. As a result, comparative study FYM (9) 10t/hac. and vermidose 1t/hac. (Cow dung + Vegetable wastes + Eisenia

foetida) recorded double yields. Significantly higher protein was cid ERES treatment Al CC aR manure viz. 10Otonne /
hectare  with  spacing  30  X  45  cm  and  its  morphological  study  and  i  have
of plants.  Present paper deals with the vermicompost treated and FYM effect on cai  Chlorophyll,  sugar,  PE

sugar, protein as well as alkaloids.
Keywords: Withania somnifera, VMC, Biogeochemical, FYM.

Resumen

m7  |  al  .  AS  1  q  >  1  A  UU  +L  q  7  (Y  Dunal  1  +  Am  1As  Xx  4  > y
idades  f:  lógicas  de  esta  planta  incl  tablecimiento  metabólicoins  como  tonico  ipoiaaó  I

y fisiológico, antiartritico, antienvejecimiento, nervio tónico, cias la hlcica. cognitiva en esas geriatricos y recupera de

es  trastornos  ALAN  como  At  ¡PERE  as  etc.  Pjentras  ..  ends  de  *  pda  se  van1

al Azar (RBD) con dos parámetros repetidos pa veces. Como resultado el o comparativo entre a estiercol e granja
(FYM) (Y) 10t/hac. y el vermicompost 1t/hac. (Estiercol de vaca + desechos vegetales
dobles. Mayor cantidad de proteína se observó en el tratamiento con desechos artos Lotina. con  espaciamientos de de be

X  45  cm.  Feo  Ao  y  EN 8
PS  .  4muestra  l  t  d  Y  (FYM)  sobre  la  morfología,  dotofilá  azúcar,

proteinas asi como alcaloides en W. Soda

Keywords: Withania somnifera, VMC, Biogeoquimicos, FYM.

Introduction  Bone,  1996).  Pharmacological  activities  of  this
plant include physiologic and metabolic restoration,
antiartheritic, antiaging, nerve tonic, cognitive function
improvement in geriatric states and recovery from
neurogenerative disorders like convulsions, tardive
dyskinesia (Bhattacharya et. al, 2002; Dhuley, 2000).

Withania  somnifera  (L.)  Dunal.  “India  Ginseng”,
a plant belonging to the solanaceae family is one of
the  medicinal  plants  recommended  for  cultivation
in  India,  as  there  is  great  demand  for  the  plant  by
the  pharmaceutical  industries  mainly  for  export
(Arpana  and  Bhagyaraj,  2007).  Withania  somnifera.L.  The  global  market  of  medicinal  plant  is  over  60
(Dunal),  mainly  used  for  health  tonic  for  elderly  billion  US  $  per  year.  India,  at  present  export  herbal
persons and lactating mothers (Chaterjee et.al, 1995; materials and medicines to the tune ofRs. 446.3 crores,
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as against Rs. 20,000 crores from China. The export
potential of the country can be raised to about Rs. 3000
crores by the end of the year 2005. An estimated survey
indicated that the use of herbal medicine will reach

to de tune of three trillion US $ during 2050, (http://
WW  ilai.net)  Cupra  WHO  encourages,

ds  and  l  isis  ad
hecancse <a

NS  rn  L1  bs  Lp”  E  “1  1are easily
of common man and as such are de tested and thus

considered to be much safer than the modern synthetic
drugs. Significantly higher protein was observed under
treatment of organic manure viz. 10tonne /hectare with
spacing 30 X 45 cm and its morphological study and
its biogeochemical study have been done. Difference
between treated and untreated plants has been studied.

Material  and  Methods

Plant  Collection:  Wild  variety  seeds  of  Withania
somnifera were collected from Banka district 40 km

away from the study area and planted in University
Department  of  Botany,  T.  M.  Bhagalpur  University

dried  >.  a  week  at  room  a  Us  and
18

before  experiment  ¡pos  the  following  April,  2010.
R  tk  Se  diDUSE t quality

test (Peter, 2000) and Tetrazolium test (Grabe, 1970).
Plants were transplanted after three weeks in 30 x 45
cm  spacing  in  field.  Experiment  was  conducted  in
Post  Graduate  Botany  Department,  T.M,  Bhagalpur

eldibant  Puasalpact  rom  009  to  210,  At  ts,  initial
stage  of  t

po  in  ess  level  plants  collected  from  field.  for

l analysis have been

y germination

pS  y

Morphological  and  Physical  Analysis  of  Plants:  On

the basis of best quality physical and chemical profiles
of  FYM  and  Vermicompost  (Cow  dung  +  Vegetable
wastes + Eisenia foetida) have been selected for field
treatment. Following data were taken 25 plant were
taken for each study.

T1= FYM er hac.
= Vermicompost (2) 1 hac. (Cow dung + Vegetable wastes + Ejseniagr etida)

a.  Sra  e
l plants

and  bed  in  running  water  pa  The  root  lengths
ú d washed

were estimated before root samples were stained.
Procedure:

The washed roots were cut into 1cm bits in a petridish
containing water. Aliquots of root bits were then taken
in  a  square grid  (1cm) Petridish and the number  of
intersects ¡.e. points where root bits intersect the grids
were counted. The same process was used for the entire
root sample.

The total root length was estimated by Tennants
(1975) formula:

Total root length (cm) = N/14 x Grid size

Where, N= Number of intersects; 11/14 = Tennant's factor

b. Radius of Root:

The root radius was estimated by slide Caliper. The

o  was  Aria  De  o  were  taken  which
region.

c.  Surface Area of Root:

The surface area of root was derived by using the
general formula:

Surface area of Root=27rrl

Where, (T= 3.14, r = radius of root, | = length of root)

d. Root Volume

Unrooted plants and roots of the sample plants were

washed  properly  in  running  tap  water  poe  tez  of
h  pe  |  1any  branch.  The  washed  roots  were  [  on

the  blotting  paper  to  remove  water  ici  of  tE

The  pie  e  root  was  taken  py  immersing  the  entire
3 e -38full with water. Root volume

was  iS  e  ml3.

e. Shoot length
shoot The length of plant was measured by ruler

scale. Length of the branches and basal stem length
which showed highest length were taken into account.
It was derived by following formula:

Length of basal
Mean  shoot  lenght  =  stem  +

Total number of branches taken

Total length of all
branches of plant

f. Radius of stem:

The  surface  area  of  shoot  was  derived  by  using
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general formula :

Surface area of shoot = 2 7 rl

Where, (7 = 3.14, r = radius of root, | = length of root)

g. Area of leaf
Leaf was measured by using Graph paper method.

The leaves were clipped and marked on graph paper
(10 x 10 mm).
M lnad O aArbihiislwea ical aia Féintal RIO 1 £ ple of a plant

Total N* of leaf of plant

h. Number of leaves

The total number of leaves of an individual plant
was derived by using general formula:

Mean number of leaves = S total N? of leaves of all the replicates

Number of replicates

e.  Estimation  of  Chl  a  and  Chl  b,  chlorophyll:
The estimation of total chlorophyll content was done

by colorimetric method (Yoshida et. al. 1976).

f.  Estimation  of  total  sugar  and  reducing  sugar
However,  for  LPO  estimation,  the  tissues  were

centrifuged  in  ice-cold  potassium  chloride  (0.15  M)
solution.  Estimation  of  total  soluble  sugar  (Dubois

etal  10£54£1  A  +  dl  F  el,  , y |was 4000,

g. Estimation of Protein:
The method of Lowry et al.  (1951) was used for

protein estimation. After weighing, the brain tissue
were homogenized in 2 ml of ice-cold triple distilled
water and sonicated for 15 s. The homogenate was then

Y
estimations.

h. Estimation of Phosphorus :
e  Y  1  1  e  2  4  4  Lil  dE  1F

were estimated by Banik and Dey (1981).

i.  Estimation  of  Alkaloid:

Quantitative analysis of alkaloid was conducted by
the Mukherjee(1953).

Result  and  Discussion

After explanting the test plants, soil sample showed
improved level of OC, total N, total P and total K in the
range  of  148.76%-625.81%,  151.83%-454.93%,  and

268.26%-1998.  im  rad  over  comtrol  ae
Y  cd  “l  Sel

hd
that high drug yielding plants species opening new

possibilities of their cultivation.

Table.  1.  Effecto  post  (Value  of  M  E  of  10  samples;  +VMC=  Vermicompost;  -VMC=Withoutparado  =p<0.05;**=0.  01;  ***=0  001;  NS=Not  q”

Days  Root  length  (cm)  Radius  of  Root  (cm/plant)  Volume  of  Root  (mI3)  Surface  area  of  root(cm)
T1  T  T1  12  T1  T2  T1  T2

30   7.91t0.22   9.85*+0.28  0.14+0.02   0.19*  +0.03  1.87£0.22   2.59*:+0.09  7.19+1.07  —  11.74*x0.73
45  119110.18  15.11**+0.26  0.18640.05  0.22NS+0.02 2.25£0.09  3.18"t0.31 13.82+0.52  19.93**+0.64
60 14351078  21.82”*£0.46  0.24+0.02 0.256**+0.08 2.93£0,17  4.43'*+0.21 22.99+0.23  35.94**"+0.46

Table  2.  Effect  of  Y  (V:  fM  f  10  samples;+VMC= Vermicompost; -VMC=Without' isla o 05;* **=0, 0%; ***=0,001;¡NS=Not 0 alega

Days  Shoot  length  (cm)  Radius  of  Shoot  (cm/plant)  Surface  area  of  Shoot(cm)
Tí  T2  T1  T2  11  T2

30  28.21£0.77   2938NS+04  0.14:+0.02  0.16  NS  +0.02  24.83+1.24  29.55'+0.78
45  30.04+149  —  3447*+0.13  0.19540.01  0.24  NS  +0.03  36.8110.57  49.86'+0.87
60  33.2810.03   48.02”*+0.39  0.20+0.04  0.25  NS  +0.07  41.84+0.87  72.410,55

Table. 3. Effect of Vermicomposton h in Withani ifera (Val E of 10 samples; +VMC= Vermicompost; -VMC=Without
Vermicompost; *=p<0.05;**=0,01; ***=0,001:NS=Not Significant)

Days  N?  of  %  Increase  over  control  Leaf  Area  e  %lncrease  over  control
T2  Tí

0010.  7.67  NS10.34  9.41  157.7111.39  169.91*”+6.58  7.75
45   9.6741.14  11.67NS+0.88  20.81  261.5110.94  390.99""40.68  49.51
60   14.67+1.18  17.02  NS  +2.31  16.03  993.1240.12  1116.25"**+0.23  19.63
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Table. 4. Dry matter of Withani ifera at different ! ting period (Value of Mean + SE of 10 samples; +VMC= Vermicompost; -VMC=Without
Vermicompost; *=p<0.05;**=0.01; ***=0,001;¡NS=Not Significant)

Days  Leaf  (gm)  Stem  (gm)  Root  (gm)  Total  dry  matter(gm)
Tí  T2  Tí  Tí  T2  Tí  T2

30  0.082£0.04  0.144*”**0.083  0.073+0.04 0.08NS+0.04  0/034£0018 0.047*:+0.048 0.189£0.11  0.27**+0.003
45 0.123+0.06  0.47***+*0.011 0.12£0.066 0.27**+0.15  0.98+0.12 0.097**"t0.05  4.57£0.19  0.834**+0.009
60 0.167%0.09 0.714***+0.016  0.167+0.004 0.551***+0.32  1.09+0.17 0.199'***0.11  7.92*0.17  1.46***+0.021

Table. 5. Chlorophyll content at different harvesting period

Days  Chlorophyll  a  (ug/mg)  Chlorophyll  b  (ug/mg)  Total  Chlorophyll  (1ug/mg)Chi  a:Chl  b  (ug/mg)
T1  T2  T1  Tí  jp  Tí  T2

3.02+0.09  3.561**+0,08  0.34+0.012  1.05**+0.04  3.36110.11  4.62****0.12  8.87+0.045   2.31NS+0.98
45  2.36+0.075 3.923***+0.03 0.958+0.038  1.12*+0.07 3.30710.064  5:034**+0.06 2.4740.162

3.99"+0.018  1.16£0.018   0.97NS+0.05  3.6410.062   4.96”*+0.063  2.1440.006  41644021

Table. 6. Free sugar content at different harvesting period

Days  Leaf  (u1g/mg)  Stem  (ug/mg)  Root  (ug/mg)  Whole  plant  (mg/plant)
Tí  T2  T1  T2  T1  EZ  T1  T2

2.39+0.02  2.75NS+021  2512002  4870.11  280610.21   3519'+0.15  0.48540.015   0.999***+0.047
45 2.090,14 — 3.59*+0.17  3.482+0.08  6.12**+0.04 4.962£0.19 5.517*10.08  1.116t0.04  4,234****0.016
60  3.380.28  6.32**t0.18  4.24+0.065  7.43'***0.23 6.26610.14  8.83"**"+0.02  1.933+0.016 10.952***+0.127

Table. 7. Reducir 19 sugar

Days  Leaf  (lig/mg)  Stem  (ug/mg)  Root  (ug/mg)  Whole  plant  (mg/plant)
Tí  Ú  T1  T2  Ti  T2  T1  T2

30 0.240.013 0.467***t0.09  0.24+0.008 0.754***+0.04 0.619+0.027  0.66NS+0.012 0.068+0.004 0.169***+0.08
45 0.36"x0.01  0.756"***+0.04  0.305£0.007 0.84***+0.008 0.689£0.07  0.79NS+0.024 0.135+0.005  0.67***+0.014
60  0.412£0.03  0.928***+0.03  0.412*0.004 1.197***+0.06 0.92110.014  1.29**+0.01  0.243+0.008  1.66***+0.006

Table.  8.  C  if  lin  Withani  ¡fera  (Value  of  Mean+SE  of  10  samples;  +VMC=  Vermicompost;-VMC=Without rides *=p<0.05;**=0.01; +0. =0.001;NS=Not Significant)

DaysLeaf  (1g/mg)  Stem  (1g/mg)  Root  (ug  /mg)  Whole  Plant  (mg/plant)
-VMC  +VMC  -VMC__  +VM  -VMC  +VMC -VMC  VM

30 36.92£0.057  53.92*"*0.08  17.56£0.27 18,590.27 17.950.302 23.33""x0.19 hs 8310.32  7.506***+0,2745   40.996£0.09   56.39*"+0.58   20.65£0.24  22.63'+0.51   13.088+0.014  33530330  17724054  39.650.136
60  42.314+0.25  63.789*""*0.9  14.24+0.12 31.07*+0.26 13.77440.054 37.97""+0.09 25.7810.095 71.48***+0.61

Table. 9. Phosphate content at different harvesting period

Days  Leaf  (1g/mg)  Stem  (ug/mg)  Root  (ug/mg)  Whole  plant  WinsT1  T2  T1  d  T1 T  T20.097:0.018  0.3762”"+0.013 0.079+0.046  0.105**+0.06 0.033£0.002 0. ra 007 0.014+0.002 0.052**+0.001
45  0.147%0.04  0.626***0.038  0.128+0.001 0.353**+0.006 0.06240.003  0:19%**0003  0.045+0.026  0.329***+*0.014

0.198240.05  1.207”*+0.075 0.179+0.004 0.721”*+0.009 0.142+0.008  0.419*'***+0.01 0.138+0.007 1.157**+0.042

Table. 10. Presence of Alkaloid in Withani ifera (- =Absent; + = Moderately presence; ++ = Good presence; +++ = Excellent y t)
Leaf  Stem  Root

+  <  +++

Table. 11. Alkaloids fresh and dry material in Withania somnifera (Value of Mean + SE of 10 samples; +VMC=Vermicompost; -VMC=Without pink sacos no 05; +0, 01; ***=0.001;¡NS=Not Significant)

(mgrp  Ly  Mater  (Mg/plant)
-VMC  +VMC  -VMC  +VMC
0.904+0.005  3.276"a40.072  0.217  0.225
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In present status we found that vermicompost (1 t/
hac.) enhances the rate of alkaloid percentage doubles
than FYM doses (10 t/hac.) data furnishes morphological
effects (table 1-4) also supports chlorophy!l content
(Table 5), the rate of total sugar (Table 6), reducing
sugar (Table 7), phosphate (Table 9), proteins content
(Table 8) and alkaloid contents (Table 10 and 11). This
might be due the better availability of nutrients from
organic  and foliar  source  of  nutrients  and effective
conservation of nutrients such as Fe, Mg and Zn at site

of  RIOS  y  Ains!  into  SAO:  The  Pest  study  has
t growth,created  an  int  to  plhe  E

lala  nd  +  E  a  1  4  1  1
”  ?
from  the  work  of  Xu  et.  al.(2000)  and  Hartwingon
and Evan (2000), this may be due to effective micro-

organism  enhances  the  production  of  E  po

As evidenced

like auxins and gibberellins that might !
the growth by increasing the plant height, number of
branches Humic acid influences plant growth through
modifying the physiology of plants and by improving
the physical, chemical and biological properties of soil

(Dursun  et.al.  cl:  Es  acid  provides  carbon  as  an
1  +  >  341energy

its  biological  ra  aaa,  1974).  The  tl

bioregulator  in  moringa  leaf  extract  also  increased
the dry matter production registered increased yield
compared to control.

Conclusion

In present study, after explanting the test plants, soil
sample showed improved level of OC, total N, total P

and total  K in the range over FYM ua Following are
that high drug

ftheir
cultivation.  As  FYM  db  1Ot/hac.  nl  vermicompost

dose needs only 1 t/hac. yields doubles registered more
effective  than  FYM  dose.  Vermicompost  treatment
better result in Protein, phosphate and sugar content
thus, it is economic and easily applicable by nursery

planting

Ll
wialA;  1  pe  ag

workers and poor farmers in developing
Miike1stock UVCer costly p plant gr

technical  use  in  rapid  Néplicalos.
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