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Abstract — Pharmacological activities of Cannabis sativa
(Marijuana) include physiologic and metabolic restoration,
antiartheritic, antiaging, nerve tonic, cognitive function
improvement in geriatric states and recovery from
neurogenerative disorders like convulsions and tardive
dyskinesia. The experiment was laid out in a Randomized
Block Design (RBD) with two parameters (Vermicompost
and Farmyard Manure)replicated thrice in different
harvesting period. The data were collected for morphological
traits, chlorophyll, free sugar, reducing sugar (Water soluble
carbohydrates), protein, phosphorus, alkaloids and Dry
Matter (DM) yield. Vermicompost 1.35 t/ha (Cow dung +
Vegetable wastes + Eisenia foetida) recorded double yields as
compared with FYM at 6.5 ton/ha. Approximately,
Vermicompost showed three times more free sugar and
reducing sugar content after 60 days. Determination of the
total proteins in Cannabis sativa has revealed the tendency to
their accumulation in Vermicompost, compared with FYM.
The highest alkaloid present observed in leaf while the root
and stem also were acceptable. The plant growth results
indicate the presence of some growth-promoting substances
in worm-processed material (Vermicompost). The
Vermicompost also contained a considerable amount of some
essential plant micronutrients that might be responsible for
better plant growth and productivity. This study suggests
that vermicomposted manures may be a potential source of
plant nutrients for sustainable crop production.
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I. INTRODUCTION

Marijuana (Cannabis sativa L.) is the most abundant
illegal drug of abuse in the United States, and although
authorities seized more than 1200 metric tons in 2001,
marijuana trafficking today is a thriving, multibillion
dollar industry. Drug enforcement requires forensic tools
that provide evidence for conspiracy in the cultivation and
distribution of marijuana. The capacity to pinpoint the
geographic origins of seized drugs and to identify
Cannabis cultivars has further forensic utility. Cannabis is
one of the oldest known domesticated plants and today is
cultivated throughout the world for psychoactive
cannabinoids, durable fiber, and nutritious seed. An
estimated survey indicated that the use of herbal medicine
will reach to the tune of three trillion USD during 2050,
Currently, WHO encourages, recommends and promotes
the inclusion of herbal drugs in national health care
programs.

Among the sources of organic manures, Vermicompost
has a special place because of the presence of readily
available plant nutrients, growth enhancing substances,

and number of beneficial microorganisms like N2 fixing, P
solubilising and cellulose decomposing organisms [1].
Such drugs are easily available at a reasonable price within
the reach of common man and as such are time tested and
thus considered to be much safer than the modern
synthetic drugs. Although the main psychoactive chemical
compound in Cannabissativa is A’-tetrahydrocannabiol
(THC), the plant is known to contain about sixty
cannabinoids; however, the most of these "minor"
cannabinoids are only produced in trace amounts. Besides
THC, another cannabinoid produced in  high
concentrations by some plants is cannabidiol (CBD),
which is not psychoactive but has recently been shown to
block the effect of THC in the nervous system [2].
Differences in the chemical composition of marijuana
varieties may produce different effects in humans.
Synthetic THC, called dronabinol, does not contain CBD,
CBN, or other cannabinoids, which is one reason why its
pharmacological effects may differ significantly from
those of natural marijuana preparations. The root is
remembered by some as an old folk remedy for arthritis or
joint pain [3] and references were also found stating the
roots emetic and cathartic properties. The roots are the
least studied part of the cannabis plant; still, several
components and compounds were identified since the
1970’s. Although glandular hairs are where the majority of
cannabinoids are produced they have also been detected in
the roots by immunoassays [4] and chemical analysis [5].
Terpenes have been detected and isolated from essential
oil from flowers, leaves and roots [6]. The terpenes are
responsible for the flavor of different varieties of cannabis
and determine the preference of the cannabis users [7].
Alkaloids are another class of chemical constituents that
have been found in cannabis and both piperidine and
pyrrolidine were identified and isolated from the roots,
leaves, stems, pollen, and seeds [6]. Cannabis fruits and
roots have yielded 11 compounds identified as phenolic
amides and lignanamides [8]. A review done by [7] found
phenolic amides to have cytotoxic, anti-inflammatory,
antineoplastic, cardiovascular and mild analgesic activity
and the lignans to have insecticidal effects.

Decomposition of various organic substrates (kitchen
waste, agro-residues, institutional and industrial wastes
including textile industry sludge and fibbers) into valuable
vermicompost has been extensively studied using an
exotic earthworm species (epigeic- Eisenia foetida) [9] -
[11]. Tests have also been conducted combining thermo-
composting and vermicomposting to improve efficiency
and compost quality [11] - [13]. Khaliq [13] advocated the
integrated use of organic and inorganic nutrient sources
with effective microorganisms (EM) for improving cotton

Copyright © 2014 TJAIR, All right reserved
422



yield. The effects of earthworm-processed sheep-manure
(vermicompost) on the growth, productivity and chemical
characteristics of soybean straw (Glycine max L. Merril.),
wheat straw (TriticumaestivumL.), maize stover (Zea mays
L.), chickpea straw (CicerarietinumL.), city garbage [14]
and greenhouse tomatoes (Lycopersicum esculentum) [15]
has also been studied. Earthworm species such as
Eudriluseugineae are voracious feeders of organic wastes,
and their presence has been found to reduce the time
required for composting [16]. Significantly higher protein
was observed under treatment of organic manure viz. 10
ton/ha 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.

The objectives of this project were: 1) To determine the
optimal vermicompost/soil admixture for growth of
Cannabis sativa; and 2) To compare the growth of
geraniums in the optimal vermicompost/soil admixture to
those grown in standard potting soil supplemented with
chemical fertilizer.

II. MATERIAL AND METHODS

A. Plant Collection

Wild variety seeds of Cannabis sativa were collected
from Banka district 40 km away from the study area and
planted in University Department of Botany, T. M.
Bhagalpur University dried for a week at room
temperature (25+2°C) and stored in screw capped bottles
under ambient condition before experiment. Best quality
of seeds has been selected by germination test [17] and
Tetrazolium test [18]. 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 University, Bhagalpur for two years. At the
initial stage of flowering and fruiting when active
constituents present in high level plants collected from
field for morphological and biogeochemical analysis have
been experimented.
B. 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 plants were
taken for each study.
T,=FYM at 6.5 ton/ha.
T, = Vermicompost at 1.35 ton/ha. (Cow dung +
Vegetable wastes + Eisenia foetida)
a. Root Length

The experimental plants were up rooted and washed in
running water properly. The root lengths were estimated
before root samples were stained. The washed roots were
cut into Icm bits in a petridish containing water. Aliquots
of root bits were then taken in a square grid (lcm).
Petridish and the number of intersects i.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 formula:
Total root length (cm) = N/14 X grid size
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Where, N= Number of intersects; 11/14 = Tennant’s factor
b. Radius of Root

The root radius was estimated by slide Caliper. The
diameter was measured; five readings were taken which
include the minimum as well as maximum diameter
region.
c. Surface Area of Root

The surface area of root was derived by using the
general formula:
Surface area of Root=2mrl
Where, (= 3.14, r = radius of root, 1 = length of root)
d. Root Volume

Plants were uprooted and roots of the sample plants
were washed properly in running tap water without loss of
any branch. The washed roots were placed properly on the
blotting paper to remove water molecules of surface. The
volume of root was taken by immersing the entire root in
measuring cylinder full with water. Root volume was
represented by ml’.
e. Shoot length

The shoot 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:
Mean shoot length = Length of basal stem

N Total length of all branches of plant

Total number of branches taken

f. Radius of stem

The surface area of shoot was derived by using general
formula: Surface area of shoot = 27rl
Where, (= 3.14, r = radius of root, 1 = 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).
Mean leaf area

_ Sum of total area of total no. leaf sample of a plant

Total no. 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

_ Sum total no. of leaves of all the replicates

Number of replicates

i. Dry matter (DM) yield

The complete plants were picked up at the first and third
harvests at 50% of flowering. They were dried in the open-
air area after separation of leaf, stem and root. One sample
of which was oven dried at the temperature of 100°C after
weighing and dry matter (DM) yield was calculated based
on gr/m’.
C. Estimation of Chl a and Chl b, chlorophyll

The estimation of total chlorophyll content was assisted
by colorimetric method [19] with some modifications. 50
mg of fresh leaf sample was weighed and placed
intomortar and then crushed thoroughly with pestle. Ten
mL of 80% acetone was added to allow the tissue to be
thoroughly homogenized and centrifuged for 5 min at
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3000 rpm and supernatant the solution. Absorbance of the
chlorophyll solution was recorded at 645 and 663 nm
wavelengths by Spectrophotometer. Total chlorophyll was
calculated by the following formulae:

Chla= 0.0127 D663-0.00269 D645

Chlb= 0.0229 D645-0.00468 D663

Total chlorophyll (mg g-1 fresh weight)

10
1000x0.05
D. Estimation of total sugar and reducing sugar

For LPO estimation one gram of samples were ground
in a mortar and pestle in 5 mL of 80% ethanol (v/v) and
the mixture was boiled for 10 min and centrifuged at 2000
rpm for 10 min, the supernatant was collected and the pel-
let was re-extracted in 5 mL of hot 80% ethanol. Super-
natants from both extractions were combined, and total
soluble sugar, reducing sugars and Water soluble
carbohydrates (WSC) were then determined by the phenol
sulfuric acid [20].

E. Estimation of Protein

The method of [21] was used for protein estimation.
Bovine serum albumin (BSA) powder was dissolved in
distilled water and diluted to a concentration of 1 pg/ul. A
series of dilutions (0, 1, 2.5, 5, 10, and 20 pg/well) were
made in replicates of 4 with a final volume of 100 pl.
Samples were diluted such that they would fall within the
BSA standard range (0-25 pg / 100 pl) and 100 pl placed
in each well. After standards and samples were diluted and
transferred to the microplate, 200 pl of biuret reagent was
added to each well and mixed thoroughly with repeated
pipeting. Biuret reagent was prepared by mixing 0.5 ml of
1% cupric sulfate with 0.5 ml of 2% sodium potassium
tartrate, followed by the addition of 50 ml of 2% sodium
carbonate in 0.1 N NaOH. The mixture was then allowed
to incubate at room temperature for 10-15 minutes prior to
the addition of 20 pl per well of 1.0 N Folin & Ciocalteu’s
reagent. Samples were mixed immediately with repeated
pipeting with each addition. Colour was allowed to
develop for 30 minutes at room temperature and the
absorbance measured at 650 nm and blanked on the water
only control. Although in these experiments the plates
were read immediately, the reaction was found to be stable
for up to an hour.

F. Estimation of Phosphorus

A wide range of microbial P solubilization mechanisms
exist in nature and much of the global cycling of insoluble
organic and inorganic soil phosphates is attributed to
bacteria and fungi [22].

G. Estimation of Alkaloid

Quantitative analysis of alkaloid was conducted by the
[23]. The harvested plant parts were washed thoroughly
with distilled water and dried at room temperature for
48hours. The dried plant parts were crushed subsequently,
powdered and kept in glass container for experiment.
10gm of powdered sample was soaked in 28% ammonium
hydroxide solution and little dried up. Subsequently the
sample was soxhlated with a mixture of chloroform and
ethanol (3:1v/v) for 8hours. 100 ml of solvent was
extracted and vigorously shaken with 25ml of N/2 H,SO,
and the acid extract was collected. The process was

= (20.2xD645+8.02xD663) x

International Journal of Agriculture Innovations and Research

Volume 3, Issue 2, ISSN (Online) 2319-1473

repeated thrice for the complete extraction of alkaloids.
The combined acid extracted from alkaline extract with 20
and 15ml of chloroform. The chloroform extract was
distilled on water bath until only few ml were left. The left
solvent was completely dried up and left residue was
weighed on monopan balance to calculate the total crude
alkaloids.
H. Statistical

In this study, different treatments with three replications
were analyzed, though data statistically were analyzed by
complete Randomized design. Experiment SAS program
and means were compared with Duncan at 1% and
5%]level.

III. RESULT

The results of mean comparison in two physical and
chemical profiles of FYM and Vermicompost are shown
in Tables 1 and 9. Effect of Vermicompost and FYM for
trait of root and shoot lengths were significant at 1% level
after 60 days. Although the average of root and shoot
radius in Vermicompost were more than FYM buteffect of
these two different growth conditions were not significant
after 30 and 60 days. In comparing the average root
volume of 10 samples of Cannabis sativa,
Vermicompostwith the average of 1.68 ml*and 2.62 ml’
had higher capacity after 45 and 60 days, respectively.
Comparison of means in surface area of shoot and root
treatments indicated that Vermicompost has more
effective role during of 60 days. These results show that
plant cell size and mitosis activity are considerable in
Vermicompost and Cannabis sativa may be resist to dry
tension in this growth condition more than farm (Table 1).

According to Table 2, the Duncan test results showed
that the mean differences between two growth conditions
were no significant in number of leaves and pinnula area
after 45 days but Vermicompost had significant result for
pinnula area after 60 days with 242.29 cm’®. There were
significant differences between Vermicompost and FYM
for DM yield during 60 days. Weight of separated parts of
plant like leaf, stem and root were higher in
Vermicompost which were 0.58, 0.71 and 0.18 gr/mz,
respectively (Table 3). The global chlorophyll seasonal
patterns of highs and lows are generally consistent among
these datasets, although some differences occur (table 4).
For Vermicompostdata, the maximum chlorophyll
concentrations were observed after 60 days when the total
chlorophyll was 3.365 (ug/mg). There were significant
differences between these two conditions for different
types of chlorophyll while there was no difference in total
chlorophyll. Free sugar and reducing sugar content were
assisted in Table 5 and 6. After the statistical processing of
data, the obtained results indicated substantial differences
in reducing sugar and free sugar content between
Vermicompost and FYM either plant different part (leaf,
stem and root) or complete plant. Approximately,
Vermicompost showed three times more free sugar and
reducing sugar content based on mg per plant after 60
days. The most difference between these two growth
conditions was in root samples in free sugar and reducing
content.
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Determination of the total proteins in Cannabis sativa
has revealed the tendency to their accumulation in
Vermicompost, compared with FYM.  Specific
peculiarities were revealed both in protein content and
ability of their accumulation. This index in leaves of
Vermicompost plants were much higher compared with
FYM. The highest content of proteins in different part of
plant (leaf, stem and root) was detected in leaves after 60
days (Table 7).

Whole plant after Vermicompost and FYM treatment
recorded 0.24 mg/plant and 0.049 mg/plant after 60 days,
respectively. Significant differences also were observed in
leaf, stem and root after different harvesting period (Table
8).Result of alkaloid showedl.135 mg/plant in
Vermicompost treatment while in FYM recorded about
0.139mg/plant. 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 photosynthesis into pigments. The highest
alkaloid present observed in leaf while the root and stem
also were acceptable (Table 9).

IV. DISCUSSION

These experiments, together with others reported in the
literature, demonstrate that Vermicomposts have
considerable potential for improving plant growth
significantly, when used as components of horticultural
soil or container media. Nevertheless, there appear to be
major differences between the effects of the
Vermicomposts and FYM that were used in our study, in
terms of their influence on plant growth, depending upon
the source of the parent waste material used in their
production. These differences in growth responses could
be due in part to fundamental differences between the
FYM and Vermicomposting processes which use quite
different microbial communities, with composting tending
to result in the release of mineral nitrogen in the
ammonium form, whereas vermicomposting releases most
of the nitrogen in the nitrate form [24], the form readily
available for plant uptake. The high demands for chemical
fertilizer meets nutrients whereas organic manure initially
form conducive environment with regard to physical
parameters of soil which promote better root growth and
other vegetative growth. It is assured that other factors,
such as the presence of beneficial microorganisms or
biologically active plant growth influencing substances
such as phytohormone are released by beneficial
microorganisms present in the Vermicompost rich soil
[24], [25]. Root initiation, increased root biomass,
enhanced plant growth and development and sometimes,
altera-tions in plant morphology are among the most
frequently claimed effects of Vermicompost treatment
[26]. Plant and crop physiologists, microbiologists and
agronomists agree that plant growth and development are
strictly dependent on biological fertility factors.
Earthworms stimulate microbial activities and metabolism
and also influence microbial populations. As a
consequence more available nutrients and microbial
metabolites are released into the soil [26].
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The present study has created interesting data with
respect to plant growth, yield characters and biochemical
analysis. As evidenced from the results of [27] and [28]
this may be due to effective micro-organism enhances the
production of phytohormones like auxins and gibberellins
that might have stimulated the growth by increasing the
plant height, number of branches. Similarly, Neilson [29-
30] and Tomati [31] have also reported that vermicompost
contained growth promoting hormone auxins, cytokinins
and flowering hormone gibberellins secreted by
earthworms. Humic acid influences plant growth through
modifying the physiology of plants and by improving the
physical, chemical and biological properties of soil [32].
Humic acid provides carbon as an energy source to
nitrogen fixing bacteria, thus proves its biological
function. The natural bioregulator in Moringa leaf extract
also increased the dry matter production registered
increased yield compared to control. Plants, such as
vegetables and fruits, have satisfactory edible proteins
only if they are safe with high quality so that they can be
used by humans [33]. Unlike other composts,
Vermicompost also contains worm mucus which helps
prevent nutrients from washing away, holds moisture
better and thus helps in increased plant growth [34]. In
present study Cannabis sativa have high protein in
Vermicompost. Therefore, as this growth condition plants
are rich in proteins, these can be utilized as non-
conventional bio-nutritional sources.

V. CONCLUSION

Vermicomposts have the potential for improving plant
growth when added to greenhouse container media or soil.
The optimal plant growth in our study, which was
conducted only over a short period of time, was in pots
containing Cow dung, Vegetable wastes and Eisenia
foetida. In present study, after explanting the test plants,
soil sample showed improved level of total P and alkaloid
in the range over FYM sample. Vermicompost treatment
had better result in protein, phosphate and sugar content
thus, it is economic and easily applicable by nursery
workers and poor farmers in developing mass planting
stock over costly plant growth regulators and associated
technical use in rapid multiplication.

VI. ACKNOWLEDGEMENT

The author, Dr. Aloka Kumari heartly thanks for the
grant supported by Department of Science and Technology
(New Delhi) Govt. of India and ARI (Pune). Also,
thankful to the Head of the Institution, Univ. Dept. of
Botany, T.M.B.U, BGP for providing laboratory facilities.

REFERENCES

[1] Sultan, Vermicology — The Biology of Earthworms. Orient
Longman Ltd, New Delhi, 1997, 92p.

[2] D. P. West, Hemp and Marijuana: Myths & Realities. North
American Industrial Hemp Council, 1998, (Retrieved on 23
April 2007).

Copyright © 2014 TJAIR, All right reserved
425



(3]

(6]
(71
(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(171

[18]

[19]

[20]

[21]

[22]

C. Bott and D. Bishop, Frequently Asked Questions About
Cannabis. The Eldorado County Chapter of The American
Alliance for Medical Cannabis, 2008.

H. Tanaka, N. Fukuda and Y. Shoyama, Formation of
monoclonal antibody against a major ginseng component,
ginsenoside Rbl and its characterization, Cytotechnology, 1999,
vol. 29, (2) 115-120.

D. Potter,“Growth and Morphology of Medicinal Cannabis.” P.
17-54 The Medicinal Uses of Cannabis and Cannabinoids. Guy,
G.W., Whittle, B.A., Robson, P.J. (eds), London , UK,
Pharmaceutical Press London, 2004.

B. Van Pelt, Characterization of Medicinal Properties of
Cannabis sativa L. Roots, 2008.

L.J. Flores-Sanchez and R. Verpoorte, “Secondary Metabolism in
Cannabis.”Phytochemistry Reviews 7, 2008, 615-639.

I. Sakaibara, Y. lkeya, and Hayashi. “Three acyclic bis-
phenylpropanelignanamides from fruits of Cannabis sativa.”
Phytochemistry, 1995, 38: 1003-1007.

P. M. Ndegwa and S. A. Thompson, ‘Integrating composting and
vermicomposting in the treatment and bioconversion of
biosolids’.Bioresource Technology, 2001, 76:107-112.

P. Garg, A. Gupta and S. Satya, ‘Vermicomposting of different
types of waste using Eiseniafoetida: A comparative study’.
Bioresource Technology, 2006, 97:391-395.

J. Nair, V. Sekiozoic and M. Anda, ‘Effect of pre-composting on
vermicomposting of kitchen waste’.Bioresource Technology,
2006, 97:2091-2095.

M.C. Manna, S. Jha, P. K. Ghosh, C. L. Acharya, ‘Comparative
efficacy of three epigeic earthworms under different deciduous
forest litters decomposition’. Bioresource Technology, 2003,
88:197-206.

A. Khaliq, M. K. Abbasi, A. Hussain, ‘Effects of integrated use
of organic and inorganic nutrient sources with Effective
Microorganisms (EM) on seed cotton yield in Pakistan’.
Bioresource Technology, 2006, 97:967-972.

M. C. Manna, M. Singh, S. Kundu, A. K. Tripathi, P. N. Takkar,
‘Growth and reproduction of the vermicomposting earthworm
Perionyxexcavatusas influenced by food materials’.Journal
Biology and Fertility of Soils, 1996, 24:129-132.

A. Federico, Gutierrez-Miceli, J. Santiago-Borraz and J. A. M.
Molina, ‘Vermicompost as a soil supplement to improve growth,
yield and fruit quality of tomato’.Bioresource Technology, 2007,
98:2781-2786.

K. Prabha, Y. Padmavathiamma Loretta and R. Li, Kumari Usha,
‘An experimental study of vermi-biowaste composting for
agricultural soil improvement’.Bioresource Technology, 2008,
99:1672-1681.

P. Peter, Tetrazolium Testing Handbook, Contribution No.
29.The Handbook on Seed Testing.Prepared by the Tetrazolium
Subcommittee of the Association of Official Seed Analysts, Part
2. Lincoln, Nebraska, 2000.

L.O. Copeland, Principle of Seed Science and Technology.
Kluwer Academic Publishers,NethedandsSPB Academic Press,
The Hague, The Netherlands, 2001, pp. 21-32.

M. Ashrafuzzaman, M.R. Islam, M.R. Ismail, S.M. Shahidullah
and M.M. Hanafi, 2009.Evaluation of six aromatic rice varieties
for yield and yield contributing characters./nt. J. Agric. Biol.,
2009, 11: 616-620

B. Satyanarayana, P. S. Devi and A. Arundhati, Biochemical
Changes During Seed Germination of SterculiaurensRoxb. Not
Sci Biol, 2011, 3(3):105-108.

P. Held, Determination of Total Protein by the Lowry Method
Using the BioTek Instruments’ ELx808 Microplate Reader, Bio
Tek., 2001.

A. Khan, G. Jilani, M.S. Akhtar, S. M. S. Naqvi and M. Rasheed,
2009. Phosphorus  Solubilizing Bacteria:  Occurrence,
Mechanisms and their Role in Crop Production, J. Agric. Gric.
Biol. Sci., 2009, 1(1):48-58.

International Journal of Agriculture Innovations and Research

Volume 3, Issue 2, ISSN (Online) 2319-1473

[23] M. K. Sinha, J. D. Munshi and J. S. Munshi, Eco-toxicology of
Biocidal Plants, Mittal Publication, 2010.

[24] C. A. Edwards, Use of earthworms in breadown and
management of organicwastes. In: Edwards. C.A. (Ed.)
Earthworm ecology. CRC Press LLC, Boca Raton, Florida,
1998. pp. 327-354.

[25] U. Tomati and E. Galli, Earthworms, Soil fertility and plant
productivity. Acta Zool. Fennica, 1995. 196: 11-94.

[26] U. Tomati, A. Grapppelli, and E. Galli, The hormone like effect
of earthworm casts on plant growth. Biol. Fertil. Soils., 1998, 5:
288-294.

[27] H. L. Xu, Effect of microbial inoculant and organic fertilizers in
the growth, photosynthesis and yield of Sweet Corn. Jour. Crop
Production, 2000, 3: 235-243.

[28] J. A. Hartwigson and M. R. Evans, Humic acid seed and substrate
treatments promote seedling root development. Hort. Tescnol.
2000, 35: 1231-1233.

[29] R. L. Neilson, Earthworms and Soil Fertility; In Proc. Of 13th
Conf. Of Grassland Assoc., New Plymouth, US, 1951, pp. 158-
167.

[30] R. L. Neilson, Presence of Plant Growth Substances in
Earthworms, Demonstrated by the Paper Chromatography and
Went Pea Test. Nature, (Lond.), 1965, 208, pp. 1113-1114.

[31] V. Tomati, A. Grappelli and E. Galli, The Hormone like Effect
of Earthworm Casts on Plant Growth. Bio. Ferti. Soil, 1988, 5,
pp- 288-294.

[32] A. 1. Dursun, Y. Guvenc, Tuzel and O.Tuncay, Effects of
different levels of humic acid on seedling growth of tomato and
egg plant., Acta Horticulturae, 1999, 491:235-240.

[33]  A. Aberoumand, Comparison of protein values from seven wild
edible plants of Iran, Afric.Jour. of Food Sci., 2008,Vol (2) pp.
73-76.

[34] N.B. Singh, A.K. Khare, D.S. Bhargava, and S. Bhattacharya,
App. Ecol. Environ. Res, 2004. 2(1): 53-62.

AUTHOR’S PROFILE

Dr. Aloka Kumari

F.S.Sc., F.S.A.B (Ph.D) is an innovative researcher at
Research Centre for Plant Growth & Development,
School of Life Sciences, University of KwaZulu-
¥ \ Natal, Pietermaritzburg, South Africa. She worked as
: i a Women Scientist (Principal Investigator) under
P = Department of Science and Technology; Government
of India at University Department of Botany, T. M. Bhagalpur
University, Bhagalpur. She has more than 9 years research experience in
R & D and novel materials having application for Science and Society.
She completed one major project and three minor projects and presently
she is presently involved in six minor projects. She has published 2 books
and 22 research articles in peer reviewed national and international
journals in different fields of reproductive biology, molecular biology,
tissue culture as well as pharmacological studies of medicinal plants. She
has presented at more than 17 National and International Conferences/
Seminars. She is associated several journals viz. member of Editorial
Board, Global Advanced Research Journal of Agricultural Science
(GARJAS); Executive Editor and Coordinator (Sciencia: A
multidisciplinary Journal). She has Society for Applied Biotechnology
(F.S.Sc.), Society of Sciences (F.S.A.B), India. She has also organized
several societal training programmes for farmers to promote Cultivation,
propagation and marketing of medicinal plant for rural development in
collaboration with many NGOs. viz. Akhand Deep Sansthan, Bhagalpur
Zila Gram Vikas Sansthan, Safali Sansthan. She is member of Society of
Plant Reproductive Biologists, Nutrition Society of India, Asian Journal
of Chemistry, Botanical Society of India, Treasurer of Akhand Deep
Sansthan (Registered Society).

Copyright © 2014 TJAIR, All right reserved
426



International Journal of Agriculture Innovations and Research
{& '., } Il AI n Volume 3, Issue 2, ISSN (Online) 2319-1473

Z

- il
IJAIR

Table 1: Effect of Vermicompost and FYM on Root and Shoot growth in Cannabis sativa

Days Length (cm) Radius (cm/plant) Volume (ml°) Surface area (cm)
T, T, T T, T T, T, T,
Root growth

30 7.34b+0.61 9.35a%+0.86 0.06a+0.02  0.066a™+0.02  0.68a+0.1  0.75a™+0.03  2.76a+0.71 3.81a™+0.09
45 9.96a+0.42  11.02a™+0.5 0.075b+0.02  0.107a**+0.01  1.05b+0.1  1.68a*+0.18  4.69b+0.14 7.26a%*+0.39
60 10.44b+1.0  16.82b**#+0.43  0.155a+0.09  0.212™+0.06 1.64b+0.1  2.62a*+0.37  10.15b+0.43  21.16a**+0.41

Shoot growth
30 15.88b+0.3  18.36a**+0.26  0.14a+0.11  0.16a™+0.019 - - 13.96a+1.24 19.04a™+2.31
45 26.31b+0.3  34.14a**+1.71  0.21a+0.02 0.232™+0.02 - - 33.02b+0.85  47.15a**+1.87
60 32.28b+1.4  47.73a*%%+1.97  0.23a+0.07 0.242™+0.21 - - 47.67b+2.87  69.94a**+1.32

** * ns: correlation coefficients between conditions were significant at 1% and 5% probability level, and non-significant,
respectively.

The means with same small letters were not significantly different as per Duncan’s multi-range test at P<0.05.

Value of Mean + SE of 10 samples; T;= FYM; T,= Vermicompost

Table 2: Effect of Vermicompost and FYM on Leaf growth in Cannabis sativa

Days No.of leaves/plant % increase over Pinnula Area (cm?) % increase over
T, T, control T, T, control
30 6.68a+0.42 37.18a™+2.56 14.98 57.52a+9.91 29.38a™+3.40 50.95
45 9.67a+0.91 10.67a™+0.67 10.35 106.85a+13.05 139.97a™+10.32 30.94
60 14.68a+1.17 17.01a™+1.16 15.92 138.49b+32.85 242.29a%+6.13 74.23

*#% % ns : correlation coefficients between conditions were significant at 1% and 5% probability level, and non-significant,
respectively.

The means with same small letters were not significantly different as per Duncan’s multi-range test at P<0.05.

Value of Mean + SE of 10 samples; T;= FYM; T,= Vermicompost

Table 3: Dry Matter (DM) yield of Cannabis sativa at different harvesting period

Days Leaf (gm/mz) Stem (gm/mz) Root (gm/m2) Total dry matter(gm/mz)

T, T, T, T, T, T, T, T,

30 0.181b+0.13  0.211a*4+0.006 ~ 0.185b+0.10  0.216a**+0.1  0.085b+0.01  0.12a**+0.1  0.445b+0.1  0.54a**+0.01
45 0.296+0.017  0.386a* £0.003  0.243b+0.14  0.463a**+0.1  0.136b+0.07  0.21a**40.1  0.648b+0.1 1.056a**+0.6
60 0.378b+0.01  0.583a**+0.01  0.338b+0.19  0.714a**+0.4  0.189b+0.01 0.31a**+0.1  0.903b+0.1 1.615a**+0.9

*# % _ ns : correlation coefficients between conditions were significant at 1% and 5% probability level, and non-
significant, respectively.

The means with same small letters were not significantly different as per Duncan’s multi-range test at P<0.05.

Value of Mean * SE of 10 samples; T;= FYM; T,= Vermicompost

Table 4: Chlorophyll content at different harvesting period
Days Chlorophyll a (ug/mg) Chlorophyll b (ug/mg) Total Chlorophyll (ug/mg) Chi a:Chl b (ug/mg)
T, T, T, T, T, T, T, T,

30 2.52b+0.08  4.88a**+0.07  1.19b+0.06  1.37a*+0.023  3.72b+0.01  6.124a**4+0.1  2.15b+0.19  6.57a**+0.11

45  3.88b+0.05 4.568a**+0.05 1.443b+0.1  1.89a**4+0.02 5.314b+0.1  6.209a**+0.1  2.68b+0.03  2.68a**+0.06

60  4.172b+0.1  4.95a*%4+0.64  1.24b+0.07  1.87a**+0.04 5.414b+0.1  6.832**+0.07 3.365a+0.2  2.66a™+0.314
** % ns : correlation coefficients between conditions were significant at 1% and 5% probability level, and non-significant,
respectively.
The means with same small letters were not significantly different as per Duncan’s multi-range test at P<0.05.
Value of Mean + SE of 10 samples; T;= FYM; T,= Vermicompost

Table 5: Free sugar content at different harvesting period

Days Leaf (ug/mg) Stem (ug/mg) Root (ug/mg) Whole plant (mg/plant)
T, T, T, T, T, T, T, T,

30 5.059b+0.01 6.334a%+0.36  3.05b+0.02  3.964a*4+0.3  3.615b+0.1  4.158a**+0.1  1.752b+0.04  2.64a**+0.01
45 5.488b+0.06  7.78a**+0.31 3.81b+0.13  4.83a**40.1  4.154b+0.6  5.42a**+0.11  2.902b+0.05  6.441a**+0.1
60 6.043b+0.02  8.174a**+0.1  4.036b+0.1  5.41a**+0.1  5.08b+0.01  7.78a**+0.07  4.529b+0.07  11.46a**+0.1

** % ns : correlation coefficients between conditions were significant at 1% and 5% probability level, and non-significant,
respectively.

The means with same small letters were not significantly different as per Duncan’s multi-range test at P<0.05.

Value of Mean + SE of 10 samples; T;= FYM; T,= Vermicompost
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Table 6: Reducing sugar content at different harvesting period
Days Leaf (ug/mg) Stem (ug/mg) Root (ug/mg) Whole plant (mg/plant)
Tl T2 Tl Tz Tl Tz Tl T2
30 0.35b+0.01  0.53a*+0.006  0.30b+0.01  0.352**+0.004  0.249b+0.006 0.41a**+0.01 0.15b+0.01  0.239a**+0.05
45 0.48b+0.01  0.74a**+0.02  0.41b+0.01  0.58a**+0.004  0.308b+0.011  0.67a**+0.01  0.25b+0.01  0.703a**+0.04
60 0.59b4+0.01  0.85a**+0.01  0.49b+0.02  0.64a**+0.008  0.421b+0.002 0.897a**+0.1  0.54b+0.01  1.292a**+0.007

w9k g

: correlation coefficients between conditions were significant at 1% and 5% probability level, and non-significant,
respectively.

The means with same small letters were not significantly different as per Duncan’s multi-range test at P<0.05.
Value of Mean + SE of 10 samples; T;= FYM; T,= Vermicompost

Table 7: Changes in protein content at different harvesting period in Cannabis sativa.

Days Leaf (ug/mg) Stem (ug/mg) Root (ug /mg) Whole Plant (mg/plant)
T1 T2 T1 T2 T1 T2 T1 T2

30 36.91b+0.05  53.92a**+0.1 17.55b+0.2  18.595a*+0.28  17.958b+0.3 23.33a**+0.1 10.93b+0.3  17.506a**+0.2
45 40.99b+0.09  56.38a**+0.5  20.65b+0.2  22.635a*+0.51  20.29b+0.09 33.53a%%+0.3  17.72b+0.5  39.66a**+0.14
60 42.31b+0.25  63.78a**+0.9  24.86b+1.0  31.07a**+0.27  20.66b+0.02  37.97a**40.1  25.79b+0.1 71.478a**+0.6

** % ns : correlation coefficients between conditions were significant at 1% and 5% probability level, and non-significant,
respectively.

The means with same small letters were not significantly different as per Duncan’s multi-range test at P<0.05.

Value of Mean + SE of 10 samples; T;= FYM; T,= Vermicompost

Table 8: Phosphate content at different harvesting period

Days Leaf (ug/mg) Stem (ug/mg) Root (ug/mg) Whole plant (mg/plant)
T, T, T, T, T, T, T, T,

30 0.051b+0.02  0.064a**+0.03  0.037b+0.01  0.049a**+0.01  0.014b+0.01  0.026a**+0.01  0.016b+0.01  0.025a**+0.14
45 0.067b+0.01  0.116a**+0.003  0.06b+0.002  0.111a**+0.06  0.02b+0.002  0.042a**40.02  0.028b+0.01  0.095a**+0.01
60 0.079b+0.01  0.19a**40.005  0.059b+0.01  0.178a**+0.01  0.024b+0.01  0.061a**+0.01  0.049b+0.03  0.24a**+0.135

*# % ns : correlation coefficients between conditions were significant at 1% and 5% probability level, and non-significant,
respectively.

The means with same small letters were not significantly different as per Duncan’s multi-range test at P<0.05.

Value of Mean + SE of 10 samples; T;= FYM; T,= Vermicompost

Table 9: Presence and Alkaloids content at harvesting period in fresh and dry material

Alkaloid content (mg/plant) % of dry matter (mg/plant)
T, T, T, T,
0.73840.051 1.13540.15 0.082 0.07
Leaf Stem Root
+++ + +

(- =Absent; + = Moderately presence; ++ = Good presence; +++ = Excellent present)

*¥* %, ns : correlation coefficients between conditions were significant at 1% and 5% probability level, and non-significant,
respectively.

Value of Mean + SE of 10 samples; T;= FYM; T,= Vermicompost
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