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From the Editor’s desk

Forestry taday is on the threshold of promising change as biotechnology is introduced into its
gperations.Sophisticated  tissue cultures for cloned seedlings and genetically modified
arganmisms portend many benefits as more of the worlds industrial wood is being produced on
planted forests. In many cases biotechnology in forestry is simply an extension of agricultural
innavations, such as hierbicide resistance. However, biotechnology slso has applications umigue
to forestry, such as fiber modification, lignin reduction and extraction, and sterility, which is an
important factor to prevent modified genes from ‘leaking” into the natural environment. The
economic benefits from the introduction of biotechnology to forestry will be lower costs and
increased availability of wood and wood products. Additionally, innovations i forest
bigtechnology have the poiential to address important environmental issues, including the
refabilitation of habitats altered by disease, ke the American Lhestnut blight or invasive exatics. Moreaver, the increased
productivity of tree plantations may free large areas of natural or primary, forest from pressures to supply industrial wood snd
thus imprave their ability to preserve biodiversity. And as trees sre modified to grow in previously unsuitable areas—such as arid
lands or saling soils—the new forests could not only produce more wood but also enfance watershed protection and sequester
carbon for climate change mitigation,

Molecular markers have proven to be invaluable tools for assessing plants’ genetic resources by impraving our understanding
with regards to the distribution and the extent of genetic variation within and among species. Recently developed marker
technologies allow the uncovering of the extent of the genetic variation in an unprecedented way through increased coverage of
the genome. Markers have diverse applications in plant sciences, but certain marker types, due to their inferent characteristics,
have also shown their limitations. A combination of diverse marker types is usually recommended to provide an accurate
assessment of the extent of intra- and inter-population genetic diversity of naturally distributed plant species on which proper
conservation directives for species that are at risk of decline can be jssued. Here, specifically, natural populations of forest trees
are revigwed by summarizing published reports in terms of the status of genetic variation in the pure species. In general for
outhred forest tree species, the genetic diversity within populations is larger than among populations of the same Species,
indicative of a negligible local spatial structure. Additionally, as is the case for plants in general the diversity at the phenotypic
level is also much larger than at the marker level as selectively neutral markers are commonly used to capture the extent of
genetic varigtion. However, more and more, nucleotide diversity within candidate genes underlying adaptive traits are studied for
signatures of selection at single sites. This adaptive genetic diversity constitutes important potential for future forest
management and conservation purposes.

This issue of Van Sangyan contains an article on Molecular markers and its scope in forestry, waei & o7 3<a FT FTTIT (in
Hindi), Aorticulture fruit peels as antimicrobial source, Lonsequence of seed balls in enfiancement of vegetation in forests,
Production of vermicompost and vermiwash as livelifood option of tribal peaple in Achanakmar-Amarkantak biosphere reserve,
FAT: FFIT TF TIERITT (in Hind;), ST FHT (in Hind;) and Biodiversity of Broussonetia papyrifera and Teingpajpus

imperialis.

[ hope that readers would find all information in this issue relevant and valuable. Van Sangyan welcomes articles, views and
QGUErIES 01 Varigus iSSues in the field of farest science.

Looking forward to meet you all through forthcoming issues.

Dr. N. Roychoudhury
Scientist G & Chief Editor
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Molecular markers and its scope in forestry

Ankur Dahayat, Neha Singh, Yogesh Pardhi and Naseer Mohammad
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Genetic markers serving as important tool
for  fastening the breeding and
improvement cycle in crop plants as well
as in animal and fishery sector.
Application of genetic markers in the field
of forestry research provides unique
opportunity for obtaining new information
on the extent, patterns and functioning of
genetic diversity, for better understanding
of gene functioning in woody plants to
obtain a better timber quality, etc. Genetic
markers are not only useful to study
genetic variations but also have application
in quantitative trait loci (QTL) mapping
and marker assisted selection (MAS).
There are three type of genetic markers
viz. morphological, biochemical and DNA
based markers. In this article, commonly
used DNA makers, their characteristics,
and their field of application are briefly
presented as follows:

Restriction fragment length
polymorphism (RFLP)

The RFLPs are most widely used
hybridization-based molecular markers
and were first used in 1975 to identify
DNA sequence polymorphisms for genetic
mapping by Botstein et al. 1980. It is
mainly based on special class of enzyme
i.e. Restriction Endonucleases (RE). RE
cuts DNA segments within a specific
nucleotide sequence, at what is called a
restriction  site.  These  recognition
sequences are typically four, six, eight,
ten, or twelve nucleotides long. After
restriction digest, DNA can then be

analysed using radioactive isotopes.
RFLPs are randomly distributed in all over
genome, moderately polymorphic,
showing co-dominant alleles with high
reproducibility.  The RFLPs required
purified and high molecular weight DNA
and the requirement of radioactive isotope
make the assay is relatively expensive and
time consuming. RFLPs have application
in different field like diversity analysis,
phylogenetic studies, gene mapping etc.
Random amplified polymorphic DNA
(RAPD)

RAPDs are PCR based markers. These are
DNA fragments amplified by the PCR
using short synthetic primers generally
about 10 bp. The polymorphism revealed
by RAPD is primarily due to variation in
the primer annealing sites. It is quick and
easy to assay, needs only low quantity of
template DNA and does not need any prior
knowledge about the genome. However,
these are dominant markers and hence do
not  distinguish ~ homozygous  and
heterozygous. RAPD markers can be used
for different field including, hybrid
identification, Clonal fidelity testing,
diversity studies, etc.

Amplified fragment length
polymorphism (AFLP)

To overcome the limitation  of
reproducibility associated with RAPD,
AFLP based technology was introduced.
Like RAPDs technology there is no need
of prior DNA sequence information from
the organism. It is based on the selectively
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amplifying a fragment that is obtained
after the restriction digestion of complex
mixture of DNA sequence. Therefore, it
has the power of RFLP with the flexibility
of PCR-based markers.

The technique involves restriction
digestion of DNA sequence with specific
endonucleases and ligation of restriction
half-site specific adaptors, then selective
amplification of some of these fragments
with two PCR primers, then go for gel
analysis of amplified fragments. These
fragments are viewed on denaturing
polyacrylamide  gel either  through
autoradiography or fluorescence
methodologies (Vos et al. 1995; Jones et
al. 1997). AFLPs need highly purified
DNA for assay and have dominant nature.
AFLPs have successfully been used for
analyzing genetic diversity, clonal and
cultivar identification, phylogenetic
relationship, fingerprinting, etc.

Inter simple sequence repeat (ISSR)
This technique was introduced by
Zietkiewicz et al. (1994). Inter simple
sequence repeat are located between
adjacent, oppositely, oriented
microsatellite region with size range from
100-3000Dbp. It is randomly distributed in
all over genome and no need of sequence
data for primer construction. The ISSR is
dominant in nature and can be used in
different field such as fingerprinting,
clonal and hybrid identification, diversity
studies and gene mapping studies. It has
better reproducibility compared to RAPD
markers.

Sequence  characterized
region (SCAR)

SCARs are DNA fragments that are
amplified by the PCR using specific 15-30
bp primers designed from nucleotide
sequences established from cloned RAPD
fragments linked to a trait of interest and

amplified

can be detected by gel electrophoresis on
the basis of length polymorphism. SCARs
are locus specific and have been applied in
gene mapping studies and marker assisted
selection. This technique was introduced
by Michelmore and Martin in 1991.
Simple sequences repeat (SSR)

The SSR are tandem repeats which is
distributed in all over genome of most
eukaryotic species consisting mono-, di-,
tri-, tetra-, or penta nucleotide. These are
also known as microsatellites and PCR
based marker requiring low quantity of
template  DNA. Co-dominance nature,
their high genomic abundance in
eukaryotes and random distribution
throughout the genome make it very useful
marker system. Microsatellites show a
high level of polymorphism, consequence
it is very informative marker that can be
used in different field including
heterozygosity estimation, fingerprinting,
diversity studies, genetic mapping.

To develop the locus-specific SSR
markers, the isolation and characterization
of individual loci and the construction and
screening of a DNA library with
microsatellite-specific probes, followed by
DNA sequencing of positive clones are
required. Nuclear DNA SSRs have been
developed for several forest trees,
including species of Picea, Quercus,
Populus, Teak, etc.

Single nucleotide polymorphism (SNP)
A single-nucleotide  polymorphism often
abbreviated to SNP is a DNA sequence
variation  occurring  when  asingle
nucleotide [A, T, C and G] in the genome
(or other shared sequence) differs between
members of a species or paired
chromosomes in an individual. It is a new
class of molecular markers and very vast
in number, distributed in every genome
and caused by a single nucleotide mutation
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(point mutation) at a specific locus in the
DNA sequence. SNP markers are useful
in marker-assisted breeding, EST mapping

and the integration of genetic and physical
maps.

Table 1: Comparison of the most common used molecular markers

S. Features RFLP RAPD AFLP SSR SNP
No.
1 DNA require High low Moderate low low
2 PCR based No Yes Yes Yes Yes
3 Reproducibility High Intermediate High High High
4 Polymorphism Medium High High High High
5 Inheritance Co- Dominant Dominant Co- Co-
dominant dominant | dominant
6 Genomic High Very high Very high | Very high Very
abundance high
7 Cost High Low Moderate Low Low
8 Ease of use Not easy Easy Easy Easy Easy
9 Information of No No No Yes Yes
Sequence

Scope in forestry research diversity
analysis

Genetic variation occurs naturally, but
humans create differences in genes too.
Genetic diversity has been created at inter
and intra-specific levels in crop germplasm
by evolutionary forces and is an important
parameter utilized for crop improvement
either by selection or applying various
breeding methodologies.

There are various types of DNA markers
available for the diversity analysis as
discussed above. Genetic diversity analysis
was carried out in Tectona grandis using
15 microsatellite markers by Fofana et al.
(2008). Ansari et al. (2012) investigated
Tectona grandis by employing ISSR
marker, after the analysis AMOVA and
revealed very high intra-population genetic
diversity (91%). Mittal and Dubey (2010)
used DNA markers for investigating the
relationship between different accessions.
Establishing identity

A simple identification problem would be
to determine if two ramets are members of
the same or different clone. This problem
is similar to those in human forensics.
Establishing the identity of clones and
cultivars are also very important for
protection of breeder's rights. There are
numerous examples in literature where
identity of the clone/cultivars was
established using DNA markers. A more
complex problem would be to assign seed
source identification to a bulked seed
collection. A problem of this type would
generally involve gene  frequency
estimation using DNA markers.
Quantitative trait loci (QTLs) mapping
Many important traits like yield, timber
quality, and disease resistance are
controlled by many genes and are known
as quantitative traits, also referred to
polygenic or complex traits. The regions
within genomes that contain genes
associated with a particular quantitative
trait are known as quantitative trait loci

(QTLs).
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The principle of identifying of a QTL
within a plant genome is based on
detecting an  association  between
phenotype and the genotype of marker.
QTL are identified via statistical
procedures that integrate genotypic and
phenotypic data, QTL are assigned to
chromosome locations based on the
positions of markers on a linkage map.
Marker assisted selection (MAS)

Marker assisted selection is also referred
as marker-aided selection. Long generation
times along with poor juvenile-mature trait
correlations in trees have promoted interest
in marker assisted selection.

Molecular markers offer the possibility of
effective and early selection for highly
correlated commercially important genes
(e.g. wood density and wood volume).
Utility of RFLPs and RAPDs have been
demonstrated for quantitative trait loci
(QTL) mapping in trees by Grattapaglia et
al. (1993); Bradshaw et al. (1994).
Phylogenic studies

Before the advent of DNA sequencing
technologies, phylogenetic trees were used
almost exclusively to describe
relationships among species in systematics
and taxonomy. Besides representing the
relationships among species on the tree of
life, phylogenies are used to describe
relationships between paralogues in a gene
family, histories  of  populations,
evolutionary and epidemiological
dynamics of pathogens.

More recently, molecular
phylogenetics has become an indispensible
tool for genome comparisons. Molecular
phylogenies are successfully used to
support ~ comparative  studies,  test
biogeographic hypotheses, evaluate mode
and timing of speciation, etc.

Forensic investigations

As highly polymorphic DNA markers
become increasingly available for a wide
range of plant and animal species, there
will be increasing opportunities for
applications to forensic investigations. In
past, random amplified polymorphic DNA
(RAPD) technique was applied to settle a
lawsuit involving unauthorized
commercialization of a  patented
strawberry variety (Marmolada). All plants
belonging to the patented variety were
unambiguously identified and results were
accepted as evidence in the court. There
are examples in other forestry species also
where; seized logs were traced to its
source sands using DNA markers.
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(AT ATTAehT STEET UF T aRue, 9aiaeor, a9 37 STy TRadd Jrad, AT d3a)
FUSTATHRAT, TIATHAT =TT, q2TfeaT O
fRraaTeT - 480001 (W.7.)

FTA( @TE HT HaTT Ffedi § T Fd
A TET E | AR o A%k o Hag #
R FT 9gd FF AHERT 3994 &
SrE F0T JF I9F Gt | TFH qHgea ol
T 92 o UTAT g1 SF 39 F qAted
AT Tgael 9 39 YT SIS A
AFLTFHAT & | AR TH @I F AT F
AT ATAGIEHAT TEE 6l ST Fehl S
393 % Hged *l a@d gu fafas st §
TSI T ITATET SHTS i TATIAT il
TS e S I9%E & SITaT &l JgrE
ERUSIEEEN

T 1964-1965 & I FT F ST A
Fed FT ITT g AT SHH (AT
SAHI A AT 50 FEET ANTEE ATI
THY 9Th S § & Fo # qaEEs
SATHT FT AT TANT FT (T THIS &
SUST g@TE ST wwdl g, fheq T wE
g UF vy ag Wl FAd & FE0
saTaTaY fRE @qr § 9l wTOITART
AT AT & SITET qal HT 9T, T
AT AT I H AT AT sE=AT AAT AT
T FA & forg wfaed a9 # A

AATT FLAT q=qT & o 9% 391 ¥ v
o1 @4 gl gl Ut Rucft 7 S 39 #7
TN FT IcATEA & o Fwar arfad gar
gl ST I9F T AE Il T |
SATET AFTHL, Avqiold Ud T&d gid &
e e & e e ST # o«
THAT B, THH SUAN ¥ drel F fow
ATESISH UF RIERIH acd sl ITsddr gl
ST 2 ' E % =W g O
et off ot &1 e s g e
e T HFAW, FET 1 (A1 U 9rer hf
e ST=eil BT €1 Werd Weea o AT A E
o S I gar A7 9 a1 fOurh #7758
TAT T &1 el T /T O Tar gorsTa
GET 2 |

IATEHT F TH Sraroet i @rsr fir v
AHTSA T AT3eo Al g H o e
Ua W § disE et mreRrg &
AT & | Faa19 Fd gl s wa
ATZESA Ud WIEREH dcd il ITetsadT
gE ST @, UH StarE 1 R %
TEA & forw Sa areaw #i sraeIar
gt & Forr 3= & % o Fraer % =01,
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fomee Y, TEEAE ToE qar i
fAfera #m=T #r 10 wfderd ot & 987 F56
AESTFAEAT Fh SOAT HT gad far
SITAT 81 H A3 SFedr g ATeAH &l
48 T TF FveT FT forAT AT g1 THE
T 3T ATLAH H FEAl & o ITIR(T
FFATAT F AT ove T B ST
¢, e =% St 3dTF F'd g | T A
T FA F 912 3f=a qIOHE T =T
ST &, T Uoh HATE ST sht qedT
AT g ATl § 99 T The el A
EEBGRERESIGERA

FCEFET F9 JaH: 39 @R H UH
StaTugett &1 |q9maer &Far Smar g oS
FTIAVEAT ATSerST T A H oo
T GTET FT AT Iqsel FAd gl UH
ST & ST IALH sl @IS 00 T8 & o
ST g | FFe GTe AT T ST TR
g
TESEIH ST 3a0F: q&T &9 § IAagdl
i gm fagt ween & oo o
ATAFRT 2l TESETH ST a0k |
IURd FEAl W AA-HAAT AR ®
TESATETH AT a1 § ATE ST AT
AT o & H 9T Al ad & |

et g darer: 77 TRl AT ae
FIA W THE HIEA § ST ATIAISA H
ATEerS & ATgesd o g # gf=a
FAT ¢ | T&F &9 F &9 FT &q A1 giid
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gaTer Y TRl & o SUY grav &l
FATH THHN Feladl & g daeds qm,
ST, TH ST qIUF Tl AT 3T
TATT IHH HISE Y&l g | TSTIaT 34T
oy gfesal ST ToregAl ®HAT | o
SATH AT It AN w2 gq afeat g s
TH T &
o v ITAR fafy- 7g fafer fooe,
g AR IT FHAAT H ITINT
STt 1 s st foeT dter dam
o g @9 § FIU AT gl v
AT § 9T AL F A ITANR
& T U ofed g+ § 1009TH
TS AT &Y HATHe 3arer Sar @
THE TETT T T =T AG SeeT

FLh IHH ST GTE FT Tdh Gahe

TART Aol qg T ad g | 39
TE qIA A FH A F IUT
e % =@ v fUaa g &
T TSI 6 UL AT il AT 97
9 TTT | A T HTAT A1) T
ATHTT UF a9 & AqETe e &
STAT g1 SIATRA diefl § T §
TETHLT FMAT A@T g ITAT & 24
qUE TS T T3S T8I T g1 TT
AT FT I ITATT FLAT AT |
Tf AT T ITATT FERE AT T

Frearerd TEEAr g W wEAr
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AU = ZATA & ITAT FA &
UF HATg SULd g IaE o
YT FEAT AT |

o STET &I A | TATHI- THIEL, 99T,
o, oS anrfe 39 o wEat §
= fafer 1 swanT fRaT ST 2
St 7T & g qre a|Te ST
g | UHT wHAl ¥ SF IaE A
TN FXA & forg 5 e ot |
SIEIC I e T E T D E
A qATd gl A9 A I wy
TS SN 21 TH A H TEHA q
S@re U qrei it SEr A 2-3
ffe o gare AT ST @ |

o W # BEwwr - fAfg # 9=
A% % 10 The T 25 R
TET & quiq gt @@= ug 25
Fmm m md & e o g =
fafer 1 v SET 'wE wEr
TR 919 g9 a1 fafe=t #1 v
wwea g1, FE 3 By & S
IACH T AHAT FH FT ATAT g a1
g T |7 § 4 AT Sar
gre ITAN H A7 q=dT 2l S
3a%H Al TANT A S ATAT AT
faferer FHeT & SATHTY STAT-3T
gt g T 1% 9¢ 500 ATH
ST 9L UF ged & H qA A
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T A U AT A AT 9T &

STATT g T &
EENEEIR-ARBERR LRI i
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Introduction

The increasing use of antibiotics for
antibacterial therapy has put forward a
rapid development and also creates way
for expansion of antibiotic resistance in
human pathogens. Infectious diseases have
played a major part in shaping human
history but with that human mind also tried
its level best to find out the solution
through the advancement of medical
science by different modern tools and
techniques. It is widely accepted that the
augmented availability and the use of
various antibacterial and antifungal agents
in recent years has resulted in the control
and even eradication of diseases, but it has
also led to the development of resistant
strains. Infectious diseases caused by
bacteria and fungi affect millions of people
worldwide due to the global emergence of
multi-drug resistant bacterial strains; it is
increasingly limiting the effectiveness of
current drugs and significantly causing
treatment failure of infections. In this
regard it is utmost important to consider
the natural antimicrobial sources to combat
the antibiotic resistance.

Fruit peel

Friendly source of natural antimicrobials:
Several scientific investigations point at
consecutive rich sources of antimicrobics,
especially among fruits and vegetables, but
only few of them gave importance to the
waste parts of fruits, i.e. seeds and peels.
Fruits and vegetables wastes and by-
products, which are produced in great

amounts during industrial processing
influences the environment in negative
way and this need to be taken care or
utilized. On the other hand, they are very
rich in bioactive components, which are
considered to have a beneficial effect on
health. Plant waste is prone to microbial
spoilage; therefore drying is compulsory
before further processing. These are novel,
natural, environment friendly and also act
as economic sources of antimicrobics,
which can be used in the prevention of
diseases and also it will alleviate the
problems of pollution. Types of fruits act
as antimicrobial source are: Coconut,
orange, banana, lemon, mango, water
melon, pomegranate and grapes etc.

Citrus fruits

Citrus peel contains essential oils (90% D-
Limonene) which are known as
antimicrobial agents. Essential oils are
used in the manufacture of food and
medicines as flavoring agents, cosmetics
and domestic household products. Before
extract D-Limonene carry out anaerobic
digestion of orange peel waste has to be
done after a pretreatment.

Orange

There are significantly more numbers of
enzymes, flavonoids, and phyto-nutrients
in the peel of the orange rather than the
fruit. The peel is where all the essential
components accumulate and they may be
found in three main sections of the peel;
the flavedo, albedo, and oil sacs. Also it
contains substantial amount of vitamin C,
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vitamin B1, choline, folic acid, over 60
known flavonoids, dlimonene, alpha-
carotene, beta-carotene, aldehydes,
numerous minerals and vitamins. Orange
peel acts as antiinflammatory due to the
more flavonoid content, and also acts as an
anti-bacterial and anti-microbial agent.
One of the major components of orange
peel (dlimonene) has been reported to have
anticarcinogenic activities. It is used in
traditional Chinese Medicine to "reduce
accumulation,” whether gas in the
intestine, pressure from cramping, stool in
the bowels, phlegm in the lungs and throat,
or "too much blood energy" resulting in
high blood pressure.

Grapes

The antimicrobial activity of acetone:
water: acetic acid and methanol: water:
acetic acid extracts from grape seed also
have been reported. Both extracts were
active against Bacillus cereus, Bacillus
coagulans, Bacillus subtilis, S. aureus, E.
coli and P. aeruginosa.

Pomegranate

P. garantum, have been reported to have
antimicrobial activity against a range of
Gram positive and negative bacteria.
Antimicrobial activities of combinations of
pomegranate rind extract with range of
metal salts with the addition of vitamin C
phytochemical analyses was made to
evaluate the active inhibitors in rind
extract, including phenolics  and
flavonoids.

Banana

The fruit averages 125 grams (0.28 Ib), of
which approximately 75% is water and
25% dry matter. Each individual fruit
(known as a banana or ‘finger) has a
protective outer layer (a peel or skin) with
an edible inner portion. Because they
contain vitamin A, bananas and plantains
helps in digestion, and it is reported that

boiled, mashed ripe fruit can be good for
constipation, especially when mixed with
other recommended plants. The juice from
the male bud provides a noticeable remedy
for stomach problems. The pounded peels
of ripe bananas can be used to make a
poultice for wounds and, as the inside of
the peel has anti-septic properties it can be
wrapped directly around wounds or cuts in
an emergency. In Nigeria, a weaning food
based on plantain and soybean has been
developed which is nutritious for babies
and can be used as a therapeutic diet for
the treatment of malnutrition and
kwashiorkor, which results from protein
deficiency.

Coconut

Immature or Green Coconut has medicinal
properties like it acts as effective oral
dehydration solution, relieves rashes from
chickenpox & measles, Kkills intestinal
worm and decreases urinary infections.
The great majority of dietary fats are
composed of long chain fatty acids
(LCFASs). The composition of coconut oil
is unique in that it contains predominantly
medium chain fatty acids (MCFAs). The
medium chain triglycerides (MCTs) in
coconut oil are broken down into medium
chain fatty acids shortly after ingestion
which is then transported across the
intestinal wall through the portal vein
directly to the liver to be utilized as an
energy source. Although medium chain
triglycerides (MCTs) and diglycerides in
coconut oil have no significant
antimicrobial properties but MCFAs and

monoglycerides have effective
antimicrobial activity. The 3 most
important  antimicrobial MCFAs in

coconut oil are: caprylic acid (C8)-7.8%
capric acid (C10)-6.7% lauric acid (C12)-
47.5%. Published medical studies show
that MCFAs in coconut oil are:
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antibacterial, anti-viral, anti-fungal and
antiparasitic in nature.

Mango

It contains polyphenols as antimicrobial
component and has 60% peels and kernels.
Also it contains gallotannins which are

having highly selective antibacterial
activity. Gallotannins have the potential of
tanning and iron-binding  activities.

Watermelon: Watermelon juice is enriched
with lycopene, minerals and vitamins such
as A, B and C. Regular consumption of
watermelon juice can augment blood
concentration of lycopene and Dbeta-
carotene (natural antioxidants) which are
having  protective  effects  against
cardiovascular diseases and certain cancers
(prostate, bladder, and cervical cancer).
The nutritional property of watermelon
juice can be increased by incorporation of

different probiotic lactobacilli. Studies
reported the antimicrobial activity of
watermelon juice probioticated using

different strains of lactobacilli against
Salmonella typhimurium. All of the
lactobacilli could inhibit growth of S.
typhimurium with L. casei being the most

potent. S. Typhimurium was totally
eradicated in probioticated watermelon
juice after 2-6 h.

Apple

The potential antiquorum sensing activity
of the apple extract was tested by using the
microorganism Chromobacterium

violaceum. Ultraperformance  liquid
chromatography revealed that rutin,
epicatechin, dicaffeoylquinic acid, and

caffeic acid were the most abundant
phenolic compounds in the extract; these
compounds constituted 27.43%, 24.93%,
16.14%, and 15.3% of the total phenols,
respectively. The test for 2, 2-diphenyl-1-
picryl-hydrazyl free radical-scavenging
activity showed that the extract possessed

an impressive antioxidant capacity (50%
effective concentration of 2.50 pg/g of
product). Furthermore, the extract clearly
exhibited antimicrobial activity against
Bacillus cereus (11- to 14- mm diameter of
inhibition halo, depending on the strain)
and Escherichia coli. Apple peels contain
ursolic acid in largest quantities. Ursolic
acid is known as antibacterial, anti-
inflammatory, and antifungal properties.
Conclusion

It is known that the by-products of some
vegetables and fruits represent a valuable
source of sugars, minerals, organic acid,
dietary fiber and phenolics that have a
wide range of action, which includes
antitumoral, antiviral, antibacterial, cardio
protective and antimutagenic activities.
Thus new aspects with reference to the use
of the wastes from fruits therapeutically
are very attractive. Fruit peels may help to
discover new chemical classes of antibiotic
for control of deadly diseases. These are
novel, natural and economic sources of
antimicrobics, which can be used in the
prevention of diseases caused by
pathogenic microbes. Therefore, this study
will provide an ample of scope for future
utilization of the waste for medicinal
purpose.
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Abstract

A seed ball is a limestone sized ball made
of clay, earth and seeds which is used to
replant areas where the natural flora has
been shattered. Also, referred to as seed
bombs for guerrilla gardening, which first
developed how to make seed balls is a bit
of a mystery. In the present elucidation is
concerted to the seedballs importance and
their preparation methods. The
requirements for the preparation of seed
balls, preparation  methods, usage,
spreading and outcome of the seedballs
also discussed in detailed. The present
report results to be spreads to the
elementary wisdom for the pastoral, rural,
indigenous and  folkloric ~ people,
government  biodiversity  departments,
forest departments, educational institutions
for the development of foliage in the
regional, state and nation level.
Introduction

When human activities push the balance of
natural systems far from their equilibrium,
the self-healing ability of nature may be
disrupted (Rolston, 1994; Whisenant,
1999) and the healing processes require
deliberate repair, restoration (Jordan1994,
Rolston 1994). Some environmental
philosophers argue that restoration is
impossible and that we should focus more
on preserving what already exists (Elliot
1982; Katz 1992). Others emphasize that
while complete restoration is impossible,
conservation is on the same line (Rolston,
1994; Jordan 1994). Although a restored
ecosystem may not be a perfect replica, a

goal of ecological restoration should
remain to re-establish co evolutionary
species in a self-sustaining homeostatic
system (Westman, 1991) of both structural
and functional integrity (Cairns, 1991).
Ecological restoration should, with
minimal intervention, encourage the self-
healing process that leads to a properly
functioning ecosystem (Turner, 1985;
Jordan,  1994;  Whisenant,  1999).
According to Jordan (Jordan, 1994)
restoration practice is “to provide a healthy
relationship between nature and culture.”
Although there are some cases in which
reversions of lands used by humans have
been successful without any restoration
efforts (Wells, et al 1976; Marrs and
Gough, 1990), the likelihood of natural
recolonization by many native plant
species usually shows decline (Lowday,
1984; Miller, this report), and actually
shifting community structure away from
original ecosystem condition (Jackson,
1985).

What is a seed ball?

A seed ball is a marble sized ball made of
clay, earth and seeds which is used to
replant areas where the natural flora has
been destroyed. Also, referred to as seed
bombs for guerrilla gardening, which first
developed how to make seed balls is a bit
of a mystery. Some say it originated in
Japan while others claim Greece, but the
important thing is that the native plant seed
ball has now been used around the world
to reseed land that has been abused by man
or by Mother Nature herself. Before the
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development of the native plant seed ball,
reseeding some natural areas was difficult.
The traditional method of broadcasting
seed comes with several major drawbacks.
The seed is sown on top of the soil where
it may be baked dry by the sun, blown
away by the wind, washed away by heavy
rains, or nibbled away by birds or other
small wildlife. Very little is left to
germinate and grow. Making seed balls
addresses all of these problems. These clay
balls protect the seed from the heat of the
sun. They’re heavy enough to be
unaffected by the wind or heavy rains and
the hard clay casing deters animal nibblers
as well. Before we talk about how to make
seed balls, let’s see how they work.
Consequence of seed balls
germination

In dry areas, the shape of the ball actually
gives enough shade to conserve moisture.
The seeds begin to germinate and the ball
breaks apart. The small pile of crumbles
provides the start for the root system, but
is still heavy enough to anchor the
emerging seeds to the ground. The small
leaves of the new plants provide enough
shade for the soil to conserve more
moisture. The plants then mature and
produce their own seeds and provide
shelter once the second generation seeds
fall to the ground. The seeding and re-
growth continues until complete plant
cover is achieved. Making seed balls gives
nature the extra boost it needs to make
things right. Learning how to make seed
balls is a great activity for kids. Its fun,
easy to do and can be easily adapted to the
environmental needs of the community.
The seed ball recipe can be altered simply
by changing the seeds. Want to plant
wildflowers along a rural highway? How
to make flower seed balls is no different
than how to make a native plant seed ball.

in the

Change the seeds to bird seed and you’ve
got the ingredients for a bird food garden
in the suburbs. Turn a vacant city lot into a
wonderland of grasses, cosmos and
zinnias. Let your kid’s imaginations run
wild. Making seed balls is a terrific way to
spend a rainy afternoon at the kitchen table
or out in the garage. The seed ball recipe is
easy to follow and, for older children,
doesn’t require intense adult supervision.
Why not gather the ingredients ahead of
time so they’re ready for that rainy day.
Requirements for making of seed balls

e 2 parts potting soil

e 5 parts pottery clay mix from your

local art store

e 1-2 parts water

e 1-2 parts seeds of your choice

e Large tub to mix ingredients

e Large box to dry and store seed

balls

Steps involves in the preparations of
seed balls
First step
Mix the soil, clay and 1 part water
thoroughly. There should be no lumps.
Slowly add more water until the mixture is
the consistency of the toy store moulding
clay that comes in a can.
Second step
Add seeds. Keep kneading the dough until
the seeds are well mixed in. Add more
water if necessary.
Third step
Take small bits of the clay mixture and roll
into ball about one inch in diameter. The
balls should hold together easily. If they’re
crumbly, add more water.
Fourth step
Dry seed balls for 24-48 hours in a shady
place before sowing or storing. They store
best in a cardboard box. Do not use plastic
bags
Fifth step
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The last step in how to make flower seed
balls is sowing them. Yes, you can place
them carefully over the area to be planted
or you can gently toss them one at a time,
which is a lot more fun. Don’t bury them
and don’t water them.

Brief preparation technique of seed
balls

The ingredients are prepared in the
following proportions: 1 part of dry seed
mix, 3 parts of dry native soil, 5 parts of
dry red clay and 1-2 parts of water.
Locally collected soil, used to replicate the
natural environment, is dried and sifted to
remove large pieces destroying uniformity.
Large pieces of soil and rocks occupy

considerable volume in seedballs, thus
making one less dense with seeds than
others. Dry red clay powder, purchased
from Clay People Co. in Richmond, Calif.,
was also sifted. Seeds are collected locally
to preserve the genetic variation between
the restoration area and areas outside the
park. Some seeds are more difficult to
collect in a large amount than others, thus
available seeds for each species vary
significantly (Van Noord 2002, pers.
comm.). The weight of seeds used, year of
harvest, the total number of seeds per gram
and the number of seeds in seedballs are
listed for each species should be recorded
for further calculations if in need.

b
ADMINIS TRATIVE MAP
WVIKARABAD DS TRIC T

b

Fig. 2: Seed balls, prepared at Vikarabad district, Telangana
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Fig. 3: Ready to spread seed balls, Ananthagiri forest veget
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Telangana

Conclusion

A little seed ball can creates miracle in the
development of vegetation in forests. By
using of this technique we can spread local
plants species abundantly. Sometimes
according to surrounding vegetation, soil,
the new, rare species also spreads. For this
reason the local documentation of forest
species to be needed. In the present report
the resolute to the seedballs importance
and their preparation methods, the
requirements for the preparation of seed
balls, preparation special techniques,
precautions, usage, spreading and outcome
of the seedballs also discussed in detailed.
These results would be spreads the basic
knowledge, importance of seed balls to the
rustic, rural, aboriginal people,
government biodiversity departments and
forest departments, educational, research
institutions for the development of foliage
in the regional, state and nation level.
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Vermicompost is a biofertilizer excreted
by earthworms after consuming plant
litters, organic debris, waste materials etc.
It is also called as biodegradation and
stabilization of organic matter through
ingestion by earthworms. It consists of a
large number of essential nutrients like
NPK, many species of micro and macro
flora and fauna including soil fungi,
nitrogen fixing bacteria and young juvenile
earthworms. The micro and macro fauna
including juvenile and adult earthworms
help in breaking down the soil particles,
facilitating  drainage, porosity  and
stimulating microbial decomposition. The
vermicompost production process involves
pre-decomposition of organic waste,
preparation of vermin beds and harvesting
of vermicompost (Fig. 1)

Foliar sprays are a part of plant growing
practices. Worms worked soils having
burrows formed by the earthworms. Water
passing through these passages washes the
nutrients from these burrows to the roots to
be absorbed by the plants. This principle is
applied in the preparation of vermiwash. It
is liquid manure obtained from
earthworms and is used as a foliar spray. It
contains plant growth hormones like
auxins and cytokinins apart from nitrogen,
phosphorus, potash and other micro-
nutrients.  Vermiwash  functions  as
fertilizer as well as pesticide.

Self Help Group (SHG) comprise of tribal
people  in  Achanakmar-Amarkantak
biosphere reserve IS producing
vermicompost by using dry leaves for its

production and selling earthworms,
vermicompost and vermiwash to the Forest
Department, farmers and plant growers
(Fig. 2). Scientist of Lead Institute,
Tropical Forest Research Institute,

Jabalpur (MP), has developed complete
package of vermicompost and vermiwash
production using forest litters of different
species, dose of application and economic
analysis.

Fig. 2: Production of Vermicompost and
Vermiwash by SHG at Shivtarai,
Achanakmar-Amarkanatak biosphere
reserve.
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HAT: SHIOT T G q0T
HAT QUTRd, Toier T AT 1 [Afae gorspoft
SR CH LT a AT HEATH
(AT ATAERT ST U e 7fwg, qaiawor, a9 $iT Saarg a7, 9T GHhY)

HUEHT T, ATAL — 482021 (7.7.)

HAT, FISHT el &7 o9 IT HEAT SHATS F,

ofrer gy 2 T Ud uasSt g9 g | TE
dgaaq e 4.5 Hiex TF g o§ o
SSRicHd T a9l H qMET S ATAT H{A
Zferor Ui &1 qo Hart g et 78 fare
*F TAZST A | UTAT STAT 8 | St § 97
ST AT {AWT T Rfeadl & I[orar aret

TIT FH-FfT TETE F F=AT gl § | qITe,
STl Ua T SUAR(T O o FHIEOT AT
AT AL ZATT a9 09 & q¥ faeg § 3o
T o1 wgT 8 1 Sfeermm, fAerfiim, s ve
TRHAT Ui § W {0 Agl, 9, 14,
qigdr AT &9 GdT & ™0 arseT+ g |
THE FHT AT SH A, FA, 1T, TR, S
AT @I ST 8 | Sval HILON | AT 97 9
SToRaRT H FHAITT T LA o oI Troor STme
o orTier oA T 8 1 AT <9r | aferor W
T STAATY AT T Iz 6 [T a8 ATHA &
| gt T STTFRAT AT 3 et 60 & 90 #.47.
T AT TAT ATARTALT T ALAST | T
90 & 120 T.HT. TF ¥ Frd & | 9 *
TTHIT &131 § I L 9T 6 AR | T 67
g # O Smar g 1 Brarferss ottt ®
FTEOT AT FeT T TR+ 0 H 2 &l Sl 2 |
U T gef | T g9 q el o0 & |
ATHTEAT

AT &1 ASATAE AT FIRAT AT § |
Bt # qAET, Fgo ST d9T, q9hd |
QITHSTAT, STl § ST, AT | STHTHAST,
rEfY, T § HREET, o § HAN,

AT, dodT AT, TR § qo0s, SamH |

o 3 [aY . .
HqIESHT, 9T, SEET | Faoi«T, s #§
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HSTAT, ATAASAT a7 st § 390 Few &
FEAE |
IEGE)
HANT ICOTRICA eI <90 & a1 § TTHidsH &9
q JAT ST AT H THAdTI@s ST ST
W g | AT H Ag HEAUQ, IR,
BeE, "erry, g, dere, ghamm,
TSTEAT, AT AT TAT BHTAT F qereel
AT | ITIT SATAT 8 | 37T IORiCa e <omt
SE UTRREATE, SRS, SRR,
o, fferdt=r, g=™, ofast o afemft
e STEeive ATfe § SRITAT ST ¥ET 2 |
AT
gf=t
AT T a0t 6 ud Bt 9 30 |
60 F.3Y. T AT AT g | Todh It | foeft
%4@(6@%@@ﬁﬁqﬁﬁﬁmﬁ‘@%

gl I Ot & =@ % 5 9 10 S Ua-
T ¥ Aol fRear # gra g | o=t 7 feger
& A I THIHT AT gt § | AT
UG o SATHTE T2 9T gt g | TRIAT o<t
feqvaT — Saadt A1g § fi St 8 qour 79
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ot wA-AT | ST ATl 8 | JET aiReEt
AT F I8 TA TF ATGH g qATIH
wieAd] AT E |

k3l

HTE SIAal — AT o G T 7 6 e
T IThed oI | &1 21 8 | T To7 §
5 AT 3, 5 T, T UHA FAUSTAT AT
THAL FF & 5 A ToheT F 5 TINThHIT
T2d [T T8 & | FHT-FHT a9 9% A UF

A 9T AT 3 |
YO
2L LT AT 10 & 50 7. 97 %t wieaat (Fger)

FeT I AHAT Tl 5 | TAF Foel I¢ T2 9
gL aTE ST 8 | 718 AAA-9A 6 I
T O oAl Feas 31T g ST 2 |
EIS

dr Bewrefi, 2 a.dr. 9% o, dEew T
FqS T F EId ¢ | S1ST o A1 R0} U< T
T 9 I § |

T

ST |IET, HTehl, qATIH T gl T aretl
AR

AFST

AR HHA BT & |

e

TRTT & e ey JTeft gHeT ST 9Ts ATy ¢ |
M

TR T 9%he e g@d 9¥ ATd-Heds AT
FeAS-HT T AT g AT § | g a1+ & 5ga
FH AAAT § UL THT F HIE H FART
e = a9TdT 2 |
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Sary

T A e gfa & o g Fwoae,
ST TAT 9T dgd Eaed® g | SqEd
Tl H 7g 10 Hiex T AT gram & | 9%
Freit gl o afiFgerse w1 BreF I8 adl
ST T 0T S et [, @reft s siw
ST, gt anfe 7 «ff gfg wear g | o=
THT g X venfage Bl § ofF zedr sy
&I &Il 2 | AT ATSTLh 29rTen # AT I
T el oh LT Tg Fgl AT AT ST ThaT
TAT T, Aeidl | ol algd AT gl STar g |
qrer AT HAT

AT % °Ter S5 F HiewT a0 F a7 6
ST 8 | T & 9T 9rer SATRT 9HE R S
& TR T YT %l SATereh Iorar 9Tl gid
g | ga7 o § W #F o e, 8 "
Sqesg THgT i ¥q &1 oAt 1:1:1 T@d 2 |
THET T T AT T F3A o o0 o e
dqFTH g | AIAA & ST, de AqiF AT
TATEe At f9AT g9d g | UET FIA F qA
#T ST T TS T AT AL I TFenioa

FA § A et g
AT TETRT U HuSTIOr
HIE HE-S[A § AT il IHTF Bioaat THi=d

FT ST 8 | THET Bioadi wT g7 | @ %
T8 Feh? IS HHAd & TAT Tkl q%-
g, AT ITH 3 g | 36 qlg YT Sisii &l
T 3T FT TOhd ¢ AT A1 &0 9 TAH
& F TETHRL I8 | F3TE FLA 6 [0 gaTa—=
Real # T@d & | ISR & I &S T9H
J¥ F TG AIE qH Bl Siad gd & | T
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R TH TSIl it §eqT 8 91X | 9 g5 dh

RIS

AT HF qRud ®leadl Td @ dis
TE, @A oife AEesRe e
AEeTHATTATE THET § TaT 6T Tohl @1 F ¥
e ¥t g2 FaT F =T 7 uasas
F H 9T AT 8 | AV A g AT H F
e a1 =AY TATE § ufeEt § i AT g
AT AT T S & T@ el STATE o
&Y Tl gidl g | Ufh & i & fier it
02 &.#ft. o dfw & 9fxF f T 20 &. =
Tl ST g | HFIO W BT AT & AR
TATEIHET & S 10 .91, 7 T4 @1 ATl
S | U a9 S aref areg a3 ST 2 |
firamF o R wadfmd 2925
AT, TET BE FL AT AT Id @ q9T W |
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TG TG THAL AT FT ad & orad o
AT 97 T Fe AT 8 | 10 AT ®
T IS § SIHIT 4% BT SATaT g AT 60 &
70 gfqerd d% FIOr AT g | S aF
TR THIE F FOC 9 fT@d a9 99 a%
gfafed srasTshargar f=E 3 =d ¢ |
ST 9t it FETe 50 F.Y. qF g ATl & a9
uF 3 grewe = #e9 § 1 aorE §9
AT =t TLE TAMUT &l ST & JF TH1E |
T 9T ({1 FAT T grar g |

ENCURC)

FeT AT TAEST ATETSN F FieT qaTHe ST dqTer

g it aRuF wieadt Ud dEfga i
ERISERISICEAR DR IR EIE T IR
HIET L AT 2 | T & & arg gt |
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2 e ot & Tur $= wem § uhig
ATHRTT % F&T T 1 1 & |

a7

AT T UheT J&T % & §, qf<r o AT ATST 6
&7 H arST (HIEET) § 7 7§

Thel I8

I UF I g&T AT gl ar AT@TsH I Bl
forT gty STE gt =Tew | [t e
U T FT AT TERT JAT AT H AFATS H
STT AT AT ATRY | TAT FHLd & AT T
avg gl FIAT g TAT AT a0t | e
o, il T9T Rfead! fHadt g |

ieal |

HAT T qf<h § o0 6 o U s § @8
AT &t T AT UF 9 F AL 9 A 1T 3
Fe TEd g q9T Uik | Uik 6 0w T FH
6 B T@d g | UAT & F ATAT a4,
graare Hwma, f=E #39 ug wieadt
AT % I & (70 oA | ST gl & |
HATET 6 &7

T AT T ATST (HIET) AT 8 A THIT F
STl T TH-UF G &l g2 92 a1 & 91 9redh
T TH-UF BT 6l g0 IL 0 g | SAarett
TE It F T AT Bd 2 | T 6T 2§
AT BI ATAT g a6 ATETsh il aFrs | AT
FE Iq g TAT A & T AX o8 Fl 92
afr Il T 912 <d ¢ e I8 ATSr & ®T §
g T TqF |

TH T8 Uad 967 & &9 |, 9T ¥ a7 ATST &
&7 | gt (HRET) # ufxEy qur weat &
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AT 21 % forw e g i sua S
TG T g |
T[T TS File THT
AT 7 ge7 FRet i ST &yt T8t
BT 8 | STerifegr IS 8 % e TAT el
o= gvdire geefi%er & 9T | qrgt
et 8 o . v=. ot & REwe g e
T ST FRaT |
SR
AT U Gg3Tanit ge7 8 | S0 el ug
I ITIRT =9 THE &
el ITT
qT g i & form f@Afvs v &7
ATHEET ¢ | THT IEl, BT, B, F,
AT U ST SArweft a7 F FH AT G | A ®
T qGT9 I=F FAIdT, TSAT TS ISt F =%,
THAT, FHT, Fool, AYHG, ootT, AT, T2ag, e
F Aq wT doEy, T W, FIT T Hatgq
THETY, IF THATT, &I &l T94, JEEs,
ATALH, JHRAT, A T TSI T JRA0T
THATH |, T FH FHLd, TAT Al THAT,
ATt & ITART 3T SITaT € | T8t e a7
H (T 9ETaT &, A% A=ar ot g, T°h a9
ThH TR o T Fl GTHTT 1@l g a7 her
@ET W HaX F e @ar g | g

FIAEETA HH FHLAT § TAT HISAT IeAL qF
T TAEST T@AT g | | THH AfeeE Y9 g o
T G R AN 999 H Heg Hadr g
THH U F 3 AT ATF A 2rav g |
Aqq: G H dlg a7 il HHT Al gL Feal g |
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Tg g qcd FHash, Freaarerat o ot s
T AFE ST Tgard | Hgea ol qIHET TaT
FLATE |

T AT

qAT g4 & A a0 F o7 YA =9
EEDES-S

k3

T i 6 =T H, TTEYLEH TAT Foofl a1
HFH AT |

T
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el FATT T FAT § | FHI Hioadt
Tqesl & &7 § @TE STl 8 | ®ieadt § 9w
ST o7 weE AR % o e
| Sfcera® &t AT AfaF g & gigal aoaq
AT § | Flg T =l ATAT AT g T T
H TTh T FHT I gL FLAT 3 |

st

gfas wieaat o et By 7 fiw qex &
qLg Tooil a1 o HTH 3 § TAT ATETH AT

FT TG TAH @I STd & | Toh d1sTi T IT3eX
T, FIAT, TERNRT s § ITART fhar Strar
g | ot H afEl # aeg dfaw Awew o §
e s T a8t gra o ¥ s
HT & AIT 1A & | oIS Th AT o &L A
FH A B |

HAT STt it difsar

T &S e F Fgd, UlsiFie e,

Ued v F ey, UfeeqTaLiadh T Hloeard 7

FA AT A g | Afd 100w A= A
RETE 9ife® T 919 19 8 S Eqied
AER % [T 97
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FTETgIEse 8.53

T 2.10

et THT 0.20

EIREA A ECEY 3.20

Tt 0.00

IGRIIEE] 0.620 f&.3m.
EaEpe 30 .4,
Tefferr 45 f7r.3m,
HTERTH 50 4.
TreferreT 461 .3
HAIT At H:

AT | 7 AT AT o @ grar g |
TSI & 4 A7 it Ferma g aarg |
T H 4 AT Afere wfcrad grar g |
FAT F 3 IAT ATAF TIEFATT AT 2 |
TRTE | 2 AT T e grar & |

G

ST & 96 o FT@IE H AT AT & T9
fRrashdT 7 gEar 98l & | 39 99 a ot Fgd 8
FATh THH dga ¥ e AT | 91w
STAT § | {AWT STl | AT q HIS a7,
T, HIvad TETEAI, HeT THTE, THT FA T
el AT % ®WEgdh F T H FHH A@T g | THH
TR 30 UrdrAtaISve I ST & S =T
T TIES qIAT Frad a49Td & | gHTT =T =6
T AT = | q1@ ol od: g FISAEAT
TAT TreldToedh T o T AT g TAT Tl
& TG F ASAT T H ITAN B |

gt

AT F T A % q1F FeAT IaH & '
H IUANT AT ATAT & | THHT ITANT A F ITAT
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T LEIHT, FAT & TIAT AT BRI JAT
T ITHT & FH7F AT Feed o o omar
AT |

gt

argas # fosame frar stmar g & qae &
gfxrat 300 & SATET TATT & F979 T g aT
qEFIIRTT (o hedT § 8¥ 980T ITANT shl STl
g | T TRl TRT F hedgd § ITANT g a0
THTEH o ®T § ATAIAS | TAIT 0l Tl
¥ faorfae #ft, ©, A, foerfee &t s,
Ffcorrd, TEM, T, S o FHTET
T {IAT H 90 S0 & | 9 | e 67
ATAT Afe® g H AT Ao aAdr g |
A, Tfifow, qor feerfee & Sucrerar
o G AT FHT Al gl g | HIAE TTeeT
T LAt g | Il T T, g1, ut=rer, T,
feraT s Fwarefed T § BEACHE B
TR T IATARL ST HT T F FF § AH
Hear g | 3fEaf ¥ 38 9 999 g+ 9 ait
& THEEHE TR FT AT T3 | 0w Wear g
| T T TF 19 9T AT F ARH - [Hedr
g | 9T qTere T 99g Hiestdt adTd ok HH
At g | e aiAt § aga ¥ v ua
e 91 g € gHtery gfkE w6 arsee
AT % &9 |, g9 37T TS § 70T 77
STaT g | qAT A gt & 15 Wie W
T § SATHL T | T8l =8 IHT &l T |
T sr=egl ot g 3% o faq & forw e
T HolT Al & |

QTET U gt

GO AT o & H HTH AT & |
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SE

WE HATA o & § ITTRT AT FTAT & T9T T80T
FT K T T [ I B T w oA
FITHRTre F FEiehee o T H ITIR(T & |
me

g ehfershl T & e et 8

2L T T gaT § 3o, ot gig s e
doeflr wd oifPE IO F A HAT F
LA F HALGT Al ATERT TAT AT TEh T
Y I TeATeA (&1 ST A1y a1 3+
Ao | THE A &l ATIF | ATeH A
ERISIEIE il
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EEIREIENEESRIREL)

@ RET
E RPN EEICR IESIE D]

STETY (F.7.)- 482 001

AT # TEd @ﬁqﬂw%@—cﬁzﬁw

STHIAT &7 THal &0 &1 @1 §, At o fogr
& a7 @t & THAE a7 FS Q900 H dSi 7
FIH 9A TGI8 |

AT | AETHT TATHI | FEa<l gl &l o,
S| @t & SHIT w9 BT @ 8 | e
Ty § GraIms IcqTa" 9 T9¥ I ThaT ¢ |
A, FEad I K Gar gearen a4
FAMaAT & Faed & f*w aar+s e
el | S T@d § | AT gAaraT § Fiu
Fragaitd U ar- A REA T R E |
FTHT STH F I 38 G § I & F =ar
oe <t wfesrat sfa it @t w7 At ST qHhcT 2
FO TS T T Rem § I wrHATST
SO T g | SHTead 158 o 366 74 AT
grer fo 2 | greait o1 off S g9 Y F q1e
H T 3 af 39 A1 U1 ¥ ITHT @t

i T AT IALAT § | AT, FH T Hg

Tg< &l THREAT 2R o SH &1 fAawar

ol of Thdl. STH-SIE THAEAT T AHE T8
T 8, a9 " fF frgpea it & 1 ey
Ted T oAt Wt s g wrg v
e afaey & ot &<t T sefiet & =t s
T QT SMOHT & | UH § ST gl 911 g

HTHE STTae &7 Afeacd aard 1@ & (o0 o

F T T4 @il 70 |

T FET | A g faar Mgt F @t w3 #;
fo=me. et # wA-afestal &7 39 a9t 7 g@r
S, At Afs gr s o6 foaT ey & ot
FA-HlesdT TaT g1 AT 8, al g9 FT AT
HTUST TR, AT UHT HAF ¢ | ToIUEA,
ST, =i i srfieEnT anfe 3o % are o
AT § AT Tg THATS qedh @ Tl g | Tl
HEAT H1 T@d gU 19T, BT, #3het
T, HIAT SIH Q9T | TH qheAleh il T
ST 7 98 @l ¢ | e =8 a@ e | i,
THTEX, a1, T, e fo=r St afesat
3T Tl & |
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TH THATE B FAAAT Foe A9 Fal ST
g | AR F 50 ZrEgraiiasd =1 STershiy
a1 eI g | zaH gt &7 9= 99 T g |
ot T AT A U AT § AT ST
g O 9§ @ I AT " g urd gt
S, dfeh AT TASW FAA A 8 | ZTEH
qrdt % A & o ST TuE dJi w6
Tt g1 ® e & sirar g 1 e a7
ARSI &1 °Te AT FET a% Tgard & o
U qaqeAt Feft T GTOT Wefier 7 =T grar 2|
SAFY AT I W@ TFAAT AT T H
AT ST T 2- Je [Ater s wreaw Aty
=i e ®§ STt % % & forg 19 o= &
JART FET F2d & | T80 qral 1 G 47
UF Fd9 § JATAS qrh F @1 J7a7 g s
ToRT Ok Tl T ST aTigd ohaT SIrar g |
ore T FET qF Ao S quE I
TEAT & TRAT AT o [Feifia T T
g | = [ty fiF s d - 2w A
@ty @qq @gE @fE s wEe.
= =rer fafer & oyt 1 9 46 aaq |
TET STAT § A 6T 9 qadt & Jrr &
fTL-2fIT A7 Fh-8 FT AT AT 9T | TATRT
FaT STaT g 1 ST |9 FwW gf ar Jg &y
AT § AT ST g 1 UET g & St
ateFeftTe off ferar gar g |
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qaq dgd =0 (e § 70 qeal & =Jref i
FNTATE STET 1 A TATRA 3T 1T § | ST
2 F FAF | S T FHI IAET BT v THEHT
TART ¥ 8 | 3vg o179 are fafer ot gt sar
g | AMAR 9T TH g9 H A &l 98 [adT
STAT & A9aT 99 7 i TqC ¥ 779 gl
STTAT & AT 9T T 919 qeal &l (e St
g | Fgl TILATFT § GIUF qeal i grei i
SET H A & ® H TIRT 4T g | Sl
T FFHRT FIAT BT AT M, THTEL T TG

V- &
TH T T 9197 F [T eare g, FiE

safver ® ST UfEd § g At qaqr #
T T Sga? aiiw o At G s
qHAT & | TEH FES MM % qaqT § 65
ol § ff FH A AT g | a5l "edH
fafer & ot T YT A% F avET grar € |
qrel T STET T ST T&TAT 9 HeATAT 1T 3 |
T S JaTT | THT T T hT &HaT gl
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AT | AL T5al | Fg ar = afer 7 dyef
T AT | I 68 S0 31 T@Tef ST 76T &l
TG o, 39 T ITAT ATAT S |

e 4
y

TH ThATH | 0l & 19 9T 319 9a1d & &9
H gt &0 e, aTe, ad, gr ST,
e arett e, Fe, ATIA FT SET, 149,
TAFST AT LT, T ATTS BT T g | TGl dre
T A% S e, AT, e, a#f $amse
st o fRsgor &1 off w=reT R Srar g 1 3
T TR 30 AHAT AT gral g e Jg
ST BIAT g ATreh SISt [ gaT 9ot |4 |

grEg =g f&fd gy adt § uH 9w et
T TANT § AT ST g, S oA § qoAqeiia
B 8 | THHT T IIT: AFTE S qAT AT
gaT 8 | Sfcaaw, AW &fiw dqrefoas
TTTHE AT A © | Tl TG oA o6 &
H ATece, go%e ST RS o ®iThe ST
¥ A ST 8 | T ATEde, HfedaaH
dATece, TEREH wEhe i afufoaT aehe
AT FT AT TIRT AT 8. THE SAATAT
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AEEA, HeS, Fw, [, e, F=
ST et &7 AT T AT E |

gTES I+ daelah f faerwar a8 § & za+
oy & famr ofix ot % #W TeHT™ q
qfes T Tar # STt g | JfE zaH fwgr &
TN Al gidl, IAfw dqiei & qrg F ar
AATAAT GL-TAATL I 8 3T T 9 9ref 9%

HIS- WhIZ TN &1 2T T@dl g | T o0
ATTRT T T TELT A1 TS, Ffod 3L T
T H TZ 7@ g Al AT HHA &l g 9T o
qfesraT M Thd § | T Tl H FAEI
AT S Tl | qT & 7 ST=d qal aral,
AU IR ST a0 &7 g | greg s
TR & SVTATE GaTame o ST TFhet g S
et oft /s & "fesa Tar i 1 gl 2.
1T 51 T I T AT &F Faiar € &4
AT 8 | Tg Teheileh Ol Tl Hieadl & oy
SATET U & | U& el desit & &q §
I 9% 1800 & 3000 =Hrex uT=T FiT ST&d
TEAT 8, AT gIEgalia® qadis o wad 15
T I & UF ThAr gesft TaT A ST Hhed
T =9 fafey § @dr & snegfs Iawon &
S&Id gl Al | THH AT FHF Gl
=LA Al & | Tt FTH TaEehiT grd g o
T 34T T @TE 34T, e Ale e A
HATIAT AT BT | T qheish & FI9, TRIST
&1 ST STgr el A%l g AW satver # T
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FIAE g | ATET AT FTESIAIFT 9T 9T T
BT § | SHhT ATSHT HI 9T &l Al & | 98
THHT TART T F TR § ot HAr Frgar g |
TH U¥ @I, qE AT ATHidaH Aaarell w1 S
FIT T Ag! T=SaT g |

fosrat oliv o7 weell it IcaTad erHar &
e & foru fUee zawt & &Ffv s = F
THTIAT % TIRT § qTehlior® Icarad dl a@l,
g -y s/ i Ao T ' gr iy
e AT afew off & gt i | zE Al
T % o0 GSTEEl T FE qEADI AT
ATt 3T o & s o | s e o
BT Mg qaeledh |l TTHT ot & | I8
fafer wreaTe o 21 @ 8 | T9Y 9Ty Bty
I 2 R 5 7 T O < e T AR
srters THe Fact §, qiod Taed gfeaai AT
ST FReT E |

% | I GTLT TIET ZI o HIL0T qATL Fiestal
T UET W qE ST g | AT as e
qcd IR T8 & | TATIAL F hleTuATerl
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F A ool 9T HIT FEL Agl grar |
FIeATeTRl AT A5l AT STAT ST Hesit e
TOHT TF Ga AT dgi ardl | 6 qafdis o
FITE FiesaT Il &9 | SARIAE gl g | 3T
F AT H AT HI AT FIA F T stemeer
THTAAT ST FTATF FT AN AT 74T 8,
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Broussonetia papyrifera (L.) Vent

Broussonetia papyrifera is commonly
known as Paper Mulberry, Tapa Cloth
Tree, Jungali toot and Kaagda. It belongs
to the order Rosales and family Moraceae.
Morus  papyrifera  and Papyrius
papyriferus are its synonyms. The name
paper mulberry comes from its fine fibres
that are yielded by this tree from its inner
bark, which is used to make paper and
Polynesian Tapa cloth. Earlier it was
believed by botanists that Paper Mulberry
belongs to true Mulberry plant category
and later placed in the genus
‘Broussonetia” named  after  Poerre
Broussonet, a French naturalist, who took
a male tree from a garden in Scotland and
introduced it to Paris where a female tree
was growing, thus enabling fruit to be
described (Parker, 1956).

The plant is native to China, Japan, Korea,
Laos, Cambodia, Thailand Indo China,
Upper Burma and Assam (India). This
plant is widely cultivated almost
everywhere and is an introduced species
which naturalised in many parts of

Southern Europe, United States and also in
Africa. This tree was introduced into
northern India (Saharanpur) in 1880 and it
has done well wherever tried and wherever
it gets sufficient moisture. The plant is
now likely to become common in the sub-
Himalayan tract as well as in the more
heavily irrigated portion of the plains.

It is large deciduous, dioecious tree with a
mounded appearance. It can grow up to 15
m of height. The tree has broadly
spreading habits. The bark of the plant is
smooth, pale brown or grey in colour and
exudes out white latex. Leaves are the
most revealing characteristic of this plant
and are highly variable. They are opposite
and alternate, dentate, ovate heart shaped
to deeply lobed. Soft, pubescent hairs are
also found on the underside of leaves.
Male flowers are yellowish in colour,
catkin like spikes which are 3.62-15.24 cm
long. Stamens are 4 in number and
inflexed inside the bud. Female flowers are
reddish, produced in ball-shaped flower
cluster in globose pedunculate heads about
1.27 cm in diameter with long hairs on the
surface. Female flower matures into fruit
which is sweet, juicy and orange-red in
colour. Flowering and fruiting season is
from March- September.

It is wind pollinated tree and seeds
dispersal is carried out by birds. It is a fast
growing tree, which often produces
suckers from its roots and is grown in
many subtropical and warm temperate
regions. Propagation is by seed, cuttings or
root suckers. If left unmanaged, paper

© Published by Tropical Forest Research Institute, Jabalpur, MP, India



Van Sangyan (ISSN 2395 - 468X)

Vol. 4, No. 6,

Issue: June, 2017

mulberry can dominate a site. Its shallow
root system makes it susceptible to
blowing over during high winds, posing a
hazard to people and causing slope erosion
and further degradation of an area.

It has been known for almost 1500 years
as a plant whose bark can be used to make
paper of various grades up to the highest
quality. The tree is widely coppiced for
tapa and paper production, with the young
trees cut every 12-18 months. It is also
used for paper making in China and Japan.
Japanese handcrafted paper ‘washi’ is also
made from inner bark which pounded and
mixed with water to produce a paste and
dried into sheets. Beside this Tapa cloths
also made from the inner bark in the
islands of Pacific Ocean and used in many
festivals, weddings and other occasions.
The fruit of Paper Mulberry is edible and
very sweet, but too fragile to be
commercialised. The tender leaves and
twigs can be used to feed deer, and also
nicknamed as the “Deer’s Tree”. In China
leaves are used to feed to silk-worms and
steamed or cooked young leaves are also
edible. As timber is soft and brittle, it is
used mainly in the manufacture of cheap
furniture, match sticks, packing cases,
boxes, plywood, building-boards, sports
equipment and pencils. The tree also
produces a natural green to yellow-green
dye. It is said to be astringent, diuretic,
tonic, wvulnerary. The leaf juice is
diaphoretic and laxative. In Chinese
medicine system leaves are used to cure
many ailments like blood sputum,
vomiting blood, uterine bleeding, excess
menstrual bleeding and bleeding wounds.
Paper Mulberry is yet not known to be
threatened but it is a vigorous pioneer
species, which can rapidly colonise forest
clearings and abandoned farmland. Its
ability to colonise degraded lands may

make it suitable for reforestation
programmes in some situations. Paper
mulberry is frequently planted as a shade
tree and used extensively as an ornamental
landscape plant. It’s also a good shelterbelt
and windbreak. Mulch comprising of
chopped leaves of B. papyrifera, improves
soil moisture and phosphorus content,
leading to increased crop production. It
can tolerate air pollution, making it
suitable for planting along roadsides and in
urban settings. However, with the proper
usage this tree can provide many
opportunities by the use of this tree in
economic ways.

Teinopalpus imperialis Hope

Teinopalpus imperialis is also known as
Kaiser-i-hind. It is one of the most elusive
swallowtail butterflies. It belongs to order
Lepidoptera and family Papilionidae. The
common name Kaiser-i-hind literally
means ‘Emperor of India’ which must be
sought after species by butterfly collectors
for its beauty and rarity. Along with India
this butterfly is also seen in Nepal, Bhutan,
Laos, Vietnam, China and Southern
Myanmar. In India it is found in well
wooded mountainous regions of North-
East regions (Arunachal Pradesh, West
Bengal, Meghalaya, Assam, Sikkim and
Manipur) at 1800 m to 3500 m elevation.

The flight of Kaiser-i-hind is strong and
rapid. In the months of April to July this
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butterfly is always on wing and flies from
morning till noon in sunshine. Unlike most
swallowtails flowers held no attraction for
flowers and it doesn’t visit flowers or wet
sand instead prefers to suck moisture from
leaves. Males found usually on top of hills
and are territorial, whereas females used to
fly in cloudy weather.

Due to its unique appearance it cannot be
confused with other butterfly species. Both
male and female are similar in appearance
except few characters. Head, thorax and
abdomen are black in colour, covered
somewhat densely with green hairs and
scales. The green iridescence in wings is
because of three dimensional photonic
structures of the scales, though researchers
are still studying about its wing patterns.
In males upper side is black in colour with
green scales, having prominent yellow
distal areas between spaces of 4 and 8.
Two third terminals of forewings are rich
olive brown and the green of the basal area
is bordered by black colour which
increases its beautification. In hind wings
basal areas are margined outwardly by a
narrow irregularly sinuous band which is
devoid of green scaling. The post discal
area is dark green in colour, margined
inwardly by diffuse dark grey and
followed outwardly by a sub terminal
series of lunar markings. The rest of the
part is bright green in colour. Tail is tipped
with yellow colour. Antennae of males are
dark red in colour.

Females are much larger than males in size
and also differ in colouration and markings
as that of males. In forewings, the terminal
two-thirds restricted to a sub-terminal
moderately broad band diffuse along its
inner edge, and a medial somewhat ill-
defined similar band that is bordered both
on the inner and outer sides by diffuse
dusky black. The upper discal yellow

patch of hind wings are so conspicuous in
the male, replaced by a very much larger
dark grey patch, below  which
comparatively narrow markings of yellow
extend up to the dorsum. The tail-like
extensions at the apices of veins 3 to 6 are
black shaded with green colour, those at
the apices of veins 4 and 6 tipped, the
former with yellow the Ilatter with
greenish-white.

The males are seen more often than that of
the females. Its eggs are laid on the
underside of leaves and are smooth,
spherical, pale purplish red in colour.
Larva spindle shaped, green with broad
heads and tapering tails. The larva has
minute spines on the head and hair-like
long spines on the segments. Pupa has a
smooth head and prominent dorsal horn. It
has a green mesothorax and broad yellow
dorsal zones on the abdomen.

Kaiser-i-hind is now under globally
threatened category (classified as lower
Risk/ Near Threatened species in IUCN’s
Red list of Threatened animals) and
protected under Indian Wildlife Laws. For
butterfly collectors the world over, this is
one of the most prized butterflies. Much of
its forest habitat is being degraded because
of shifting cultivation traditions prevalent
in North Eastern India. In India, difficulty
of habitat protection is enhanced largely
due to independent forestry practices of
each state, so that management may have
to be proposed on a local, rather than
national basis.

It is now utmost need to take actions to
protect this butterfly. Proper determination
of the presence and status in all its
distribution areas must be known. There
should be proper assessment of the effect
of its habit degradation on its population
status. Traditional setting of wildfire and
deforestation (shifting cultivation) in the
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habitat of this butterfly should be
discouraged by making awareness
campaigns among local communities.

Beside these planting of species like
(Campbell’s Magnoli) Magnolia campbelli
and (Nepalese Paper plant) Daphne bholua
(host plants for larvae) should be promoted
to increase its population in its distribution
range. Conservation of Kaiser-i-hind can
also benefit other species which are found
in similar region.
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