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Editorial

I	 am	 happy	 to	 place	 December	 2017	 issue	 of	 MYFOREST	 in	 your	 hands.	 

Now,	with	 this	 issue	 the	 journal	 is	up	 to	date.	We	hope	 to	continue	 this	way	with	 

your support and guidance. Among various articles, this issue has one on the  

study done to evaluate various indigenous species as under- planting in Acacia 

plantations. This study was jointly done by Forest-PLUS, New Delhi and the  

Research	 Wing	 of	 Karnataka	 Forest	 Department.	 This	 study	 could	 help	 

department in bringing back the local species in areas improved by Acacia  

plantations. It gives me great satisfaction to publish paper entitled “Population 

assessment studies of Coscinium fenestratum in Arebail forests of Uttara  

Kannada District, Karnataka” as it has been contributed by our Research staff from 

Sirasi.

I wish to inform our esteemed readers that I have been promoted  

as	Principal	Chief	Conservator	 of	 forests.	With	 this	 Issue	 I	 pass	 on	 the	 baton	 to	 

my successor Sri. Dilipkumar Das, IFS. I wish him all the success in this  

endeavour. 

I am indebted to all who contributed the articles and all those who assisted  

me	in	bringing	out	the	MYFOREST	journal.

Wish	New	year	2018	greetings.	I	sincerely	hope	the	year	brings	cheers	to	all.

Sanjai Mohan, I.F.S.
Additional Principal Chief Conservator of Forests

Research and Utilisation
Karnataka Forest Department

Bengaluru
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“The tiger is a  
large hearted gentleman  
with boundless courage  

and that when he is exterminated  
– as exterminated he will be,  

unless public opinion rallies to  
his support – India will be the poorer  

by having lost the finest of her fauna”.

                                                  –  Jim Corbett

Save Forests
Save tigers

Karnataka Forest Department
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INTRODUCTION 

1.1  Geography 

The State of Karnataka is located in the 
southwest part of India. It covers an area of 
191,791 km2 and has a population of over  
61 million.  

According to the 1989 assessment of 
Forest Survey of India (FSI), the forest cover 

UNDeR-plaNTING NaTIve speCIes IN kaRNaTaka’s  
acacia auriculiformis sTaNDs

Benjamin Caldwell* and sanjai Mohan, I.F.s.**

abstract

The forests of the Western Ghats are some of the most diverse and productive in the world. Running 
along the western coast of India, they traverse the States of Gujarat, Maharashtra, Goa, Karnataka, 
Kerala and Tamil Nadu. However, the forests have been degraded from the extraction of high-quality 
timber and more recently from fuelwood extraction and for tea and coffee plantations. In response 
to this, the Karnataka Forest Department embarked on a program of restoration of lands that were 
converted to agriculture and then abandoned. It did this using Acacia auriculiformis. The acacia species 
was chosen because the lateritic soils present in the area are unusually recalcitrant to vegetation once 
bare and it is one of the few species able to thrive under those conditions. Under the expectation that 
these stands will eventually be transitioned back to native species, the Karnataka Forest Department 
established research plots in acacia plantations and planted native species in a two-aged, multi-
species form of silviculture.  

With the goal of guiding future silviculture, this study revisited and measured some of those plots to 
determine which species had been the most productive in terms of basal area. Eleven plots were 
established and measured. After accounting for plot-level and establishment effects, we found that 
of the species with replication Pterocarpus marsupium and Sapindus trifoliatus performed best and 
Emblica officinalis and Artocarpus integrifolia worst in terms of basal area production.  

We suggest that such long-term experiments are useful for forest managers, and that though long-term 
management decisions can be improved with information such as from this study, they will only be 
successful if shared goals are clearly articulated and established based on broad-based stakeholder 
consultation.

* Chief of Part – India Plus, New Delhi.
** Additional PCCF (Research & Utilization), Karnataka Forest Department.
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in Karnataka was 32,104 km2 (Forest Survey  
of India, 1989). By 2015, that area had increased 
to 36,421 km2 with a total of 19 percent of  
the state documented as forest cover (Forest 
Survey of India, 2015).  

1.1.1  Climate 

The year can generally be divided into 
three seasons: Winter, Summer and Rainy. 



2

The majority of the rains come with the  
south-west monsoon from June through 
September, tapering heavily through October 
and December. Summer is from March through 
May, winter in January and February. The 
summer is severe in the eastern part of the 
district and moderate but humid in the west. 
The hottest months are March through May, 
when seasonal streams go dry. Temperatures  
in Karnataka range from 10° to 42°C. The  
highest temperatures occur in the east during 
summer. Humidity is generally high at night  
(80 to 100%) and during the rainy months  
and low during the day and dry months (15 to 
60%). 

1.2  Forest Types 

Karnataka’s forests are classified in 
the following types: southern tropical wet 
evergreen forests (1A/C4); southern tropical 
semi-evergreen forests (2A/C2); southern 
tropical moist deciduous forests (3B/C2); 
tropical dry deciduous forests (5A/C2); and 
southern tropical scrub forests (Champion & 
Seth, 1968). ‘Kan’ forests can also be found 
in certain areas in the northwestern part of the 
district, which contain islands of evergreen/
semi-evergreen vegetation surrounded by  
moist deciduous forests. The percentage 
of different types of forests are as follows:  
evergreen forests (16%), semi-evergreen 
(20.28%), moist deciduous (30.06%), dry 
deciduous (25.21%) and scrub forests (5.55%) 
(Bhat, Chandran and Ramachandra, 2012). 

Grassy blanks are a sub-category of 
forests. These are regions of the sparsely clad 
or bare, grassy hills with generally stunted  
trees found in humid areas. Acacia auriculiformis 
is being planted in many grassy blanks and  
open degraded areas. Much of this area has 
become lateritic blanks due to anthropogenic 
pressure, namely vegetation removal, as well 
as climatic factors, namely extreme seasonal 
rainfall, and the long stretches of hot, dry  
months. Over the past nearly 50 years, some 
of these grassy blanks near Agumbe have 
been slowly recovering and small patches of 
vegetation are developing. However, at the 
present rate of natural rehabilitation it appears 
it would take over 200 years to develop good 
natural vegetation.  

1.3  History of Forest Management 

The Forest Department in Karnataka 
(formerly known as Mysore State) was created 
in 1864. From that time until the 1970s, the 
forests were managed to generate revenue  
for the state and to meet the needs of people.  

My Forest – December 2017

Figure 1:   Forest cover map of karnataka  
(Forest survey of India, 2015)
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As a result of intensive harvest, these forests 
were considerably degraded by the 1970s.  

1.3.1  Current Forest Management

Forest management began to change in  
the later part of 1970s when a number of 
important pieces of legislation were enacted. 
First, the Tree Preservation Act was introduced, 
restricting indiscriminate felling of trees on  
private lands in the Malnad (humid zone) 
belt. Second, the Forest Development Tax 
was imposed on the sales of forest produce, 
which generated income to fund development  
activities to improve forests. Third, the 
comprehensive amendments to the Forest Act 
gave Deputy Conservator of Forests (DCF) 
level Forest Officers the right to confiscate 
vehicles involved in the illicit transportation of 
forest produce. Fourth, entry of carts into the 
forests for bringing firewood on prepaid licenses 
was prohibited. Fifth, an amendment to the 
Forest Act made it mandatory for any removal 
of land from the Reserve Forest to get approval 
from both houses of the legislature.  

In addition to the several legislative  
measures taken in the 70s, the Indian 
government also abolished concessions to 
forest industries in the mid-1980s and enacted 
a moratorium on green felling in 1991. In 
this way it could be said that 1980 marked a  
new era of conservation-focused forest 
management in Karnataka. Currently, the 
evergreen and semi-evergreen forests are  
not being harvested for timber at all. Entry 
is prohibited into protected areas, where 
not even thinning or felling for fuelwood 
plantations is permitted. The Moist and Dry 
Deciduous forest areas are being harvested 
on a selection system. Only the areas where 
basal area is more than 20 m2 in moist 
deciduous forest and more than 12 m2 in dry 
deciduous forests are allowed to be harvested. 

Felling of fuel wood plantations and thinning  
in teak plantations is permitted.  

Over the past 30 years there has been a 
reduction in the pressure on the forests. While 
in the past, during a day’s travel in well-wooded 
areas one would have seen over 400 head  
loads of wood carried by people, now that is 
a rarity. This change has occurred through 
a combination of socio-economic factors, 
environmental awareness and increasing the 
use of alternate energy sources.  

1.4  afforestation and Restoration of Grassy 
Blanks in Humid Tropics 

The grassy blanks in the high rainfall zone 
of Karnataka are located in three regions: 
the coastal region, the Western Ghats, and 
the parts of the Deccan plateau adjoining 
the Western Ghats. The high reaches of the 
Western Ghats, which are steep and exposed 
to high velocity winds and intense rainfall,  
may be natural grasslands, while other areas, 
which at present exist as grassland at lower 
ranges and on undulating terrain, are man-
made. In the mountainous areas, the soil is 
shallow and mixed with boulders. Once the 
vegetation cover from such sites is removed, 
the thin layer of organic soil gets washed away 
in the first rainy season, making recovery to 
the original vegetation state a long process, 
even provided the area remains protected  
from fire and grazing. Some young seedlings 
of the species in adjoining forests can be 
found on the fringes of these grassy patches. 
However, these seedlings either die during  
the summer months or in the recurrent  
annual fires. Strobilanthes (4-5 m tall) is 
invariably found bordering the forest vegetation.  

Since the time required for the human 
induced grasslands in the humid tropics of 
the Western Ghats to recover to forest was 

My Forest – December 2017
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undesirably long, the forest department sought 
a method to accelerate the process through 
restoration in the 1970s. Because of the poor 
soils and erosion, these areas required very 
hardy species. One of the first experimental  
plots was begun in Shivamogga district near 
Agumbe in 1976. In this plot, 38 species, 
including Acacia and Casuarina, were planted  
in 4 m long and 45 cm cube staggered  
trenches. Some of these areas receive rainfall 
of more than 6000 mm per year. Of the  
38 species planted and observed for the first  
year, 11 showed promise. In 1977, these 11 
species were planted in two locations with 
replications and observed further. In the 
third year it was observed that Casuarina did  
better in the grassy blanks with gentle slopes 
and deeper soils while Acacia did better in  
most other areas. These results have led to 
large-scale planting of Acacia auriculiformis 
across the state. Acacia is doing very well  
and in about 25 years it has reached nearly  
25 m in height with a clear bole of about 20 m 
and GBH of 1-1.2 m. Although Casuarina may 
seem to be more desirable ecologically, due 
to overall growth and timber quality, Acacia 
has emerged a more advantageous species to  
plant.  

1.4.1  experimental Under-planting in acacia 
auriculiformis plantations 

Since 1988, there have been efforts to 
under-plant these areas with native species  
and create a mix of natural forest vegetation. 
Under-planting was done on an experimental 
basis after removing alternate rows of Acacia.  

In 2016, the Partnership for Land Use 
Science (Forest-PLUS) and the Karnataka 
forest department began a study on the relative 
success of the native species planted on 
these sites under acacia. The objective of the 
study was to determine the species and the 
planting conditions that yield the best results 

in terms of basal area of native species. With 
this data, recommendations were to be made 
for silvicultural techniques that would be  
most effective in eventually transitioning 
these stands to native species without acacia  
present, without loss of forest cover. 

2 Methods

2.1  sampling Design 

In Karnataka, in consultation with the 
Forest Department in 2016, potential sites 
for plot measurements were surveyed. The 
research team traveled to the different ranges 
where these research plots were recorded to 
have been established, spoke to officers about  
the site history of the areas, and visited 
the potential sites. To be included in the 
population, sites had to have been planted 
in A. auriculiformis, and under-planted with  
native species. Sites under-planted with  
native species less than ten years ago were 
excluded since the under-planted species 
had not had enough time to grow up into the 
understory or self-thin. Of the fourteen plots  
thus identified, eleven plots were randomly 
selected and measured (Fig. 2). 

My Forest – December 2017

Fig. 2:  Map of plots in the study
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recorded. Tree species, girth, and height were 
recorded for all trees in the full plot. In the nested 
plot, all trees less than 30 cm girth were counted 
and the species of each recorded.  

The survey was supervised in the field by 
a retired Karnataka State Forest Department 
Officer. Data were recorded in predesigned  
data sheets against a measurement protocol. 
Scans of the data sheets were sent to the 
Forest-PLUS office for data entry. After  
field measurements, the APCCF Research 
Karnataka Forest Department and members 
of the Forest-PLUS office verified for a subset 
of the plots that plots had been laid out and 
measured correctly. 

2.2 analysis

Analysis of the data was done in base R  
and associated packages2  (Kahle and Wickham, 
2013; Lumley and Miller, 2017; R Development 

Table 1: list of plots 

    sl. No.  plot name  latitude  longitude 

 86  Badagabyle, N.R. Pura Range  13.67778  75.47364 

 89.1  Bale  13.56664  75.48911

 89.2  Bale-Moodabagilu, Chikkagra Hara Range  13.56786  75.48747

 53 Bintravally, Koppa Range  13.51819  75.40150 

 47  Gubbiga (Sutha) 13.57861  75.46167 

 F9  Hirekai Research Station, Sirsi  14.46069  74.88517

 175 Hornadu  13.23471  75.35888 

 105 Kanabur, Balehonnur 13.35620  75.45837 

 434 Mavinakere, Kalasa Range 13.23477  75.35998 

 72 Salur Research Range, Shimoga Research 13.72094  75.17731 

 177 Sirigalale, Chikkagrahara Range 13.58325  75.52669

Fig. 3: plot layout

In selected sites, for each 10 hectares (ha) of 
forest one 20 meter by 20 meter (m) rectangular 
plot was established. In the northeast corner 
of the main plot, a nested 5 m by 5 m plot was 
placed (Fig. 3). In the main plot all trees with 
a girth of 30 centimeters (cm) or greater were 

My Forest – December 2017

2 R is an open-source software for statistical analysis.
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Core Team, 2017; Warnes et al., 2016; Wickham, 
2007; Wickham, Francois, Henry and Müller, 
2017; Wickham and Henry, 2017). Data was 
summarized visually and checked for errors  
and outliers.  

The analysis took a two-step approach.  
The goal of the analysis was to determine what 
best predicted the basal area of the under-
planted trees at the plot level, as well as at the 
species level. Since many of the species were 
planted across several plots, plot-level factors 
would have confounded any analysis without 
first accounting for those effects in the data.  

2.2.1   plot-level 

In order to determine the correlates of  
basal area at the plot level, basal area was 
summarized for the Acacia and for other 
species to the level of the plot. After plotting  
the data, forward and backward automated 
model selection was used with the ‘leaps’ 
package in R to select a linear model that  
best explained the variation of basal area. 
Predictor variables tested were: 1) years since 

Acacia was planted, 2) the spacing of acacia  
when planted, 3) years since under planting 
occurred, 4) the spacing of the under-planted 
species, 5) latitude, 6) longitude, 7) the 
difference in years between acacia planting and 
under planting, and 8) surviving acacia basal 
area. Guided testing of the best models found  
with automated selection was also done and 
models were checked graphically (Fig. 4). 

2.2.2 species level 

A goal of the study was to determine the 
species that performed best in the sample.  
To do this, the plot-level model was used to 
standardize the species basal area across 
plots. As well, data on the planting density 
by species was taken from the records of the  
forest department and the effect of planting 
density on final species density modeled using 
a linear model in R. 

Expected species performance given plot-
level factors and the species-level planting 
density could thus be determined. The species-
level deviation from the group expectation  

Fig. 4: Basal area by plot (tree level) 

My Forest – December 2017
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Table 2 : plot summary statistics 

     sl. No.  acacia Basal  Under planted  Years since  Years since  
  area m2ha-1 Basal area  acacia planted  under-planting   
   m2ha-1 

 53  4.3  5.6  27  18 

 177  6.4  4.1  29  14

 86  8.4  7.6  18  18 

 89.1 11.3  6.3 31  15  

 47 11.6  1.8 18  18

 434 13.3  12.2 34  14 

 105  19.0  13.5 32  15 

 175  20.3 13.9 34 15

 89.2 26.4  36.2  32  27 

 F9 34.1  23.3  37  21  

 72 60.3  38.9  34  27

My Forest – December 2017
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was assumed to be a result of a species’ 
suitability for under-planting in A. auriculiformis 
stands. For all the species, the surviving tree 
density was divided by the expected density  
to yield a proportion, with the expectation of a 
value of 1. 

Results 

Three hundred and fifty-six trees and 
fifty different tree species were measured in 
eleven plots. The plot basal area ranged from 
approximately 60 m2ha–1 to 4 m2ha–1 in the  
case of acacia, and 38 m2ha–1 to 1.8 m2ha–1 in  
the case of the under planted species. In every 
case except one, the plot-level basal area of 
acacia exceeded that of the under-planted 
species.  

The average time since acacia was  
planted in the study was 29 years, and the 
average since underplanting was 18 years. 

Modeling the under-planted basal area,  
the best predictors were found to be the  
number of years since under-planting, and 
secondarily the gap of time between the  

planting of acacia and of under-planting. 
These two predictors together explained  
about 92% in the plot-level variation of basal 
area in underplanted species (Fig. 5). 

 Taking the plot-level expectation and 
the planting density into account, of the fifty 
species measured in the plots twelve were  
not recorded as planted in the forest  
departments logs, so the species-level 
expectation could be determined for 38  
species. Of those 38 species, only 9 appeared 
in more than one plot (sample size greater 
than one). Of the species with a sample size 
greater than one, Peterocarpus marsupium  
and Sapindus trifoliatus performed best against 
the pooled expectation, followed by Vateria 
indica, with a median value slightly below 
the expectation (Fig. 6). In total, there were  
15 species with a density higher than the 
expectation (Table 4, Fig. 7).  

Discussions and Conclusions

In response to the realities of forest 
management and the need to restore degraded 

Fig. 6: Tree density, proportion of expectation 
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Species  Density Sample 
 (expectation 1)  Size 

Gmelina arborea  -11.1  1 
Emblica officinalis  -5.2  2 
Acrocarpus fraxinifolius  -4.9  1 
Artocarpus integrifolia  -1.9  4 
Artocarpus lakoocha  -1.3  3 
Terminalia paniculata  -0.4  5 
Tectona grandis  0.1  1 
Shorea talura  0.2  1 
Terminalia bellerica  0.3  1 
Michelia champaca  0.3  1 
Calamus rotang  0.4  1 
Alstonia scholaris  0.4  1 
Mangifera indica  0.4  1 
Michelia nilagirica  0.5  1 
Poeciloneuron indicum  0.5  1 
Syzygium utilis  0.5  1 
Stereospermum suaveolens  0.5  1 
Swietenia mahagoni  0.5  2 
Citrus acida  0.6  1 

Species                                        Density Sample 
        (expectation 1)  Size  

Table 4:  Tree density as a proportion of the expectation, where the expectation is 1. Because of 
the linear form of the model, some species with very low initial planting density were modeled 
to have a negative expected surviving density. 

Albizia odoratissima  0.6  1 
Cordia myxa  0.6  2 
Tinospora cordifolia  0.6  1 
Hopea parviflora  0.8  1 
Terminalia tomentosa  1.0  1 
Vateria indica  1.1  7 
Cassia siamea  1.2  1 
Ficus infectoria  1.2  1 
Tabernaemontana heyneana  1.2  1 
Dillenia pentagyna  1.3  1 
Garcinia indica  1.3  1 
Cordia dichotoma  1.4  1 
Cambogia gummigatta  1.9  1 
Sapindus trifoliatus  2.0  2 
Pterocarpus marsupium  2.0  2 
Elaeocarpus oblongus  2.1  1 
Ailanthus malabarica  2.4  1 
Casuarina equisetifolia  3.6  1 
Vitex altissima  3.6  1

lands with recalcitrant lateritic soils, the 
Karnataka forest department has taken the 
pragmatic approach of planting these areas  
in A. auriculiformis. It has further had the fore-
sight to set up research plots to determine  
the most suitable species for an eventual 
transition of the Acacia planted to native  
species.  

This study presents the relative success 
of the species planted in these plots to inform 

decisions about how to plan uneven-age 
restoration silviculture under these conditions. 
Key findings are: 

1. At the plot-level, more time between 
planting acacia and under-planting is beneficial 
for the under-planted species. 

2. There are clearly more productive and 
less productive species when under-planted, in 
terms of basal area relative to the expectations 
of the group, summarized in Table 4 and Fig. 7. 

My Forest – December 2017
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With respect to the first finding, the 
mechanism and reasons why the gap between 
planting a acacia and other species is unsure; 
but we speculate from the general principles  
of silviculture and stand dynamics that the 
process of self-thinning that will have occurred 
in the acacia stand over time provides more 
growing space for the under-planted species in 
the understory (Oliver and Larson, 1996). We 
caution that inference should be restricted to  
the range of data that we have in the study,  
20 to 0 years between planting of Acacia and 
under-planting; at some point waiting to under-
plant would no longer be beneficial. 

With respect to the second key finding, 
some species tried by the forest department  
are clearly more productive than others. This  
is a useful finding for forest managers, and 
justifies the investment in these research 
plots and this study. The results should be 
incorporated into restoration silviculture in  
the future. That said, there is nuance and 
limitation that should be taken into account  
when using the results of this study. A first  
caution is that the findings of this study are 
relative – they are limited to a comparison of  
the performance of the species present in the 
plots sampled; there may be other species  
not present in the sample that would do better 
(or worse). Second, the limited number of plots 
in the sample (11), the large number of species 
(more than 50) and the variation in species 
planted across sites makes generalizations 
about all species unwarranted. We encourage 
limiting inference to those species with  
replication across plots (Fig. 6) and conducting 
a subsequent study with more plots if  
decisions need to be made about planting  
species with only one replicate in the study. 
Finally, when making decisions about future 
under-planting and restoration silviculture the 
goals for species planted should be clear. In  

this study we are measuring success in terms 
of basal area – there may be other social or 
ecological criteria that should be taken into 
account when choosing species for under-
planting. For example, at present acacia is 
commonly used as a pole wood and fuelwood 
species by residents near these forests. If  
acacia is to be completely replaced, then  
species with comparable wood density and 
growth should be planted. Other species 
may be useful for biodiversity conservation or 
human consumption and should be planted 
as a component of a healthy mix of species 
regardless of their performance in terms of  
basal area.  

In conclusion, an effort to restore lands  
to productivity is subject to significant  
uncertainty and should be undertaken both 
as an exercise in learning and to allow 
flexibility. As forestry is a long-term endeavor, 
stand silviculture treatments should build in  
variability and flexibility so that treatments  
that may take decades to mature can 
accommodate the goals of society in the  
present and the future (O’Hara, 2016). In this 
context, we continue to call for an approach 
to forestry that is grounded in science-based 
learning and on broad consultation with 
stakeholders. Such an approach will support 
the goals of Karnataka’s citizens and of the 
Karnataka Forest Department. 
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Introduction 

The rich and diverse forests of Karnataka 
have greatly contributed to the traditional  
and ethnic systems of medicine based on 
medicinal plants. In fact, Arbail, in the heart of 
the Western Ghats is one of the treasuries of 
medicinal plants, particularly the Coscinium 
fenestratum (Yellow vine).

C. fenestratum, a critically endangered  
and highly-traded medicinal plant, has become 

pOpUlaTION assessMeNT sTUDIes OF coscinium 
fenesTraTum (GaeRTN.) COleB. IN aRBaIl FOResTs OF 

UTTaRa kaNNaDa DIsTRICT, kaRNaTaka

sadanand R patroot * and Mr. Manoj Deshbhag**

abstract

Demand for medicinal plants is on the ever increasing trend. As the demand for any medicinal 
plant increases the pressure on the habitats will also rise resulting in its disappearance. In order 
to protect the medicinal plant of high value it is necessary to conserve to prevent their extinction 
from the natural habitat. This is because of expanding trade in medicinal plants which has 
serious implications on the survival of several plant species. Karnataka abounds hundreds  
of Medicinal plants in its forests. Medicinal plants of Karnataka authored by Keshava Murthy  
(1994) enlist 1493 species of medicinal plants belonging to 808 genera and 179 families. Karnataka 
Medicinal plants authority published a list of 1296 species (http://crcbng.karnataka.gov.in/kampa/
Documents/MEDICINALPLANTSINKARNATAKA). The World Conservation Union (IUCN) estimated 
that around 34,000 species of vascular plants are in threatened category. In the absence of  
systematic estimation of the threatened medicinal flora of our country, it may be reasonable to  
extend the same proportion on the 8000 medicinal plants as threatened in India (Ravi Kumar and  
Ved (2000). Coscinium fenestratum (Gaertn.) Coleb. (= Menispermum fenestratum Gaertn.)  
Belonging to family Menispermaceae is a critically endangered plant. The plant is known as  
Daruharidra in Sanskrit. Locally it is called as Arisina balli or Marada arishina.

Globally it is distributed in South India, Sri Lanka, Cambodia and West Malaysia. In India it occurs 
wildly in Western ghat regions of Karnataka, Kerala and Tamil Nadu. In Karnataka the plant has been 
reported from Kodagu, Udupi, and Dakshina Kannada and Uttara Kannada districts. To ascertain 
the number of individuals of Coscinium fenestratum a survey was undertaken in Arebail forests. The 
following paper provides details of population assessment details. The studies also yielded data of 
host trees which provide support to Coscinium fenestratum.

My Forest – December 2017  
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very important in recent years due its rarity  
and huge demand in the medicinal plant  
sector.              

This review of yellow vine throws light on 
the various research aspects mainly its large 
density in Arbail Forests of Uttara Kannada 
district, Karnataka. 

The Sirasi Research Range which is  
the Research wing of Karnataka Forest 
Department has made an effort to make this 

* Range Forest Officer, Research Range, Sirasi, Kanara Circle, Karnataka Forest Department. 
 E-mail: rrfosirsi@gmail.com
** Deputy Range Forest Officer, Research Range, Sirasi.
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Review with the support of local experts and 
senior offi cers of the research wing. 

Description

Large climbers (Lianas) 8 to 10 meters long; 
wood and sap yellow, up to 10 m long; young 
bark densely hairy. Leaves simple, alternate, 
ex-stipulate, broadly ovate, rounded, truncate 
or shallowly cordate at base, acuminate at 
apex, up to  30 x 22 cm, glabrescent above, 

white tomentose beneath, main nerves 5–7; 
petioles 3–16 cm long, swollen at both ends. 
Flowers pale yellow, small in supra-axillary 
6–12 cm long racemes or frequently on old 
leafl ess stems. Fruits drupaceous, one to 
3 together, globose or sub- globose, often with 
fi ne tomentum; brownish to yellowish orange in 
colour. Seeds white in colour. (Fig. 1)

phenology: Flowers: late July; fruiting: mid 
to late October. 

Fig. 1:  A – Habit; B – Yellow Stem; C – Leaves; D – Infl orescence

a B

C D
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Uses

Generally Stem is used for treating many 
diseases. The plant has been reported to be 
used in Ayurveda, Siddha, Tibetan and folk 
systems of medicine. The woody stem has 
anti-inflammatory, antipyretic, anti periodic, 
antiseptic, tonic and stomachic properties. The 
plant is used in treating abdominal diseases, 
Bleeding piles, Cough, diabetes, diarrhoea, 
dyspepsia, Excessive menstruation, Fever, 
general debility, haemorrhage, jaundice, snake 
bite, ulcers. It is also reported to be used in  
the treatment of Tetanus, as an alternate to 
quinine in treating Malaria (K.R. Keshava Murthy, 
1994; Ravi Kumar and Ved, 2000).

Materials and Methods

In order to study the density or population 
of Coscinium fenestratum of the area Block 
methodology was employed. One block 
measuring 50mtr long and 50mtr wide was  
laid at the entrance of the area of the Arabail  
forest. The host plant of the Coscinium   
fenestratum also were identified and counted. 
Collar girth of the entire liana (Woody climber) 
was measured. GPS location has been  
recorded for each climber and round shaped  
red coin has been tagged to each stem. 
Initially 100 lianas were measured tagged and  
recorded with photographing. It is interesting  
to note that more than 100 Coscinium  
fenestratum individuals were located within 
the 50m x 50m block. A list of individuals with 
details like girth of the liana, host on which  
they are growing (Local names have been 
provided to plants which were botanically 
unidentified), GPS location of each individual 
and remarks are provided in Table 1.

study srea: The study was carried out in 
the Arbail Forests of Yellapura Division which  
is one of the densely forested areas in the 
Central Western Ghats region.

Arbail forests lies in the Idagundi Territorial 
Range and our study site located at the left  
side of Hubballi to Ankola National Highway  
NH 52 (Latitude N 14° 54’ 11.5” N and Longitude  
074° 39’ 07.2” E) which is at distance of  
12 km from Yellapura and 62 km from Sirasi  
taluk respectively. The average Rainfall of the 
location is 2000mn to 2500mn. The vegetation 
type of the area is evergreen. The extent of  
the forest is spreads in an area of 100 ha  
Where Arbail Block-I and Arbail Block-II (NMPB) 
plantations has been made by the Sirasi 
Research Range during 2013-14.  (Fig. 2 and 3)

My Forest – December 2017
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Table 1: list of Coscinium fenestratum in arbail forest

   sl. No. Girth in cm Host plants Gps reading Remarks

 1 4 Calophyllum elatum N 14° 54’ 09.9”
    E 074° 39’ 06.8” 

 2 3 Hopea wightiana N 14° 54’ 10.0” Soil work done
    E 074° 39’ 06.7” 

 3 3 No host N 14° 54’ 10.2”
    E 074° 39’ 06.8” 

 4 3.5 Calophyllum elatum N 14° 54’ 10.2”
    E 074° 39’ 06.9” 

 5 6 Knema attenuata N 14° 54’ 10.3”
    E 074° 39’ 07.0” 

 6 7 Holigarna grahamii  N 14° 54’ 10.3”
    E 074° 39’ 07.0” 

 7 6 Goragala (UÉÆgÀUÀ®) N 14° 54’ 10.3”
    E 074° 39’ 07.3” 

 8 7 Cinnamomum zeylanicum N 14° 54’ 10.6”
    E 074° 39’ 07.8” 

 9 6 Knema attenuata N 14° 54’ 10.7”
    E 074° 39’ 07.8” 

 10 5.5 Calophyllum elatum N 14° 54’ 10.8”
    E 074° 39’ 07.7” 

 11 6 Calophyllum elatum N 14° 54’ 10.9”
    E 074° 39’ 07.6” 

 12 7 Calophyllum elatum N 14° 54’ 09.9”
    E 074° 39’ 06.9” 

 13 5.5 Calophyllum elatum N 14° 54’ 10.1”
    E 074° 39’ 07.0” 

 14 6 Mimusops elengi N 14° 54’ 10.3”
    E 074° 39’ 07.2” 

 15 8 Holigarna grahamii  N 14° 54’ 10.4”
    E 074° 39’ 07.4” 

 16 15 Kaadu jamba (PÁqÀÄdA¨Á) N 14° 54’ 10.6”
    E 074° 39’ 07.9” 
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 17 11 Dolle mara  (zÉÆ¼ÉîªÀÄgÀ)   N 14° 54’ 10.5” C.  fenestratum
    E 074° 39’ 07.1” Flowering    
     noticed

 18 9 Kaadu jamba (PÁqÀÄdA¨Á) N 14°  54’ 09.9”
    E 074° 39’ 08.0” 

 19 4 No host N 14° 54’ 11.5” Soil work done
    E 074° 39’ 08.2” 

 20 2 No host N 14° 54’ 11.3” Soil work done
    E 074° 39’ 08.7” 

 21 2 No host N 14° 54’ 11.0” Soil work done
    E 074° 39’ 06.1” 

 22 2 No host  N 14° 54’ 10.9” Soil work done
    E 074° 39’ 06.0” 

 23 5 Kaadu Limbe    N 14° 54’ 11.3” C.  fenestratum
   (Atalantia monophylla?) E 074° 39’ 06.3” Large leaf of size
      26cm x 24cm is  
     noticed

 24 3 Hopea wightiana N 14° 54’ 11.4”
    E 074°39’ 06.4” 

 25 3 Mimusops elengi N 14° 54’ 11.1”
    E 074° 39’ 06.6” 

 26 2 No host N 14° 54’ 11.4” Soil work done
    E 074° 39’ 06.5” 

 27 4 No host N 14° 54’ 10.9” Soil work done
    E 074° 39’ 07.0” 

 28 2 No host N 14° 54’ 10.7” Soil work done
    E 074° 39’ 07.1” 

 29 8 Olea dioica N 14° 54’ 10.8” Soil work done
    E 074° 39’ 07.7” 

 30 4 Mimusops elengi N 14° 54’ 11.1”
    E 074° 39’ 06.2” 

 31 2 No host N 14° 54’ 11.2” Soil work done
    E 074° 39’ 06.2” 

 32 3 No host  N 14° 54’ 11.3” Soil work done
    E 074° 39’ 06.4” 

  sl. No. Girth in cm Host plants Gps reading Remarks
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 33 2 Kaadu balli  (PÁqÀÄ §½î) N 14° 54’ 11.5”
    E 074° 39’ 06.6” 

 34 2 No host N 14° 54’ 11.5”
    E 074° 39’ 06.4” 

 35 7 Syzygium gardneri N 14° 54’ 11.7”
    E 074° 39’ 05.9” 

 36 7 Syzygium gardneri N 14° 54’ 11.0”
    E 074° 39’ 06.0” 

 37 2 No host N 14° 54’ 10.3” Soil work done
    E 074° 39’ 07.0” 

 38 2 No host N 14° 54’ 11.4”
    E 074° 39’ 06.4” 

 39 7 Mimusops elengi N 14° 54’ 11.5”
    E 074° 39’ 06.6” 

 40 4 No host N 14° 54’ 11.6”
    E 074° 39’ 06.7” 

 41 4 No host  N 14° 54’ 11.7”
    E 074° 39’ 06.7” 

 42 5 Mase (ªÀÄ¸É) N 14° 54’ 11.8”
    E 074° 39’ 06.8” 

 43 2 Terminalia tomentosa N 14° 54’ 11.8”
    E 074° 39’ 06.9” 

 44 2 No host N 14° 54’ 11.7”
    E 074° 39’ 06.9” 

 45 2 No host N 14° 54’ 11.8”
    E 074° 39’ 07.0” 

 46 2 No host N 14° 54’ 11.4”
    E 074° 39’ 07.1” 

 47 4 No host N 14° 54’ 11.5”
    E 074° 39’ 07.1” 

 48 4 Diospyros buxifolia N 14° 54’ 11.4”
    E 074° 39’ 07.1” 

 49 4 No host N 14° 54’ 11.5”
    E 074° 39’ 07.1” 

  sl. No. Girth in cm Host plants Gps reading Remarks
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 50 4 No host N 14° 54’ 11.5”
    E 074°39’ 07.2” 

 51 10 Memecylon umbellatum N 14° 54’ 11.7”
    E 074° 39’ 07.2” 

 52 2 No host N 14° 54’ 11.7”
    E 074° 39’ 07.3” 

 53 4 No host N 14° 54’ 11.5”
    E 074v 39’ 07.3” 

 54 2 No host N 14° 54’ 11.6”
    E 074° 39’ 07.3” 

 55 3 No host N 14° 54’ 11.7”
    E 074° 39’ 07.8” 

 56 2 No host N 14° 54’ 11.3”
    E 074° 39’ 06.9” 

 57 2 No host N 14° 54’ 11.2”
    E 074° 39’ 06.8” 

 58 4 Holigarna grahamii N 14° 54’ 11.0”
    E 074° 39’ 06.7” 

 59 5 Holigarna grahamii N 14° 54’ 11.0”
    E 074° 39’ 05.8” 

 60 2 Knema attenuata N 14° 54’ 11.3”
    E 074° 39’ 07.1” 

 61 4 Calophyllum elatum N 14° 54’ 11.3”
    E 074° 39’ 07.4” 

 62 7 Holigarna grahamii, N 14° 54’ 11.5”
   Cinnamomum zeylanicum E 074° 39’ 07.5” 

 63 6 Holigarna grahamii, N 14° 54’ 11.7”
   Cinnamomum zeylanicum E 074° 39’ 07.7” 

 64 6 Mimusops elengi N 14° 54’ 11.6”
    E 074° 39’ 07.7” 

 65 6 Mimusops elengi  N 14° 54’ 11.6”
    E 074° 39’ 07.7” 

 66 6 Kaadu gida  (PÁqÀÄ VqÀ) N 14° 54’ 11.6”
    E 074° 39’ 07.7” 

  sl. No. Girth in cm Host plants Gps reading Remarks
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 67 5 Mimusops elengi N 14° 54’ 11.6”
    E 074° 39’ 07.7” 

 68 10 Mimusops elengi N 14° 54’ 11.9”
    E 074° 39’ 08.0” 

 69 3 Knema attenuata N 14° 54’ 11.7”
    E 074° 39’ 06.9” 

 70 2 No host N 14° 54’ 11.5”
    E 074° 39’ 07.5” 

 71 3 No host N 14° 54’ 11.6”
    E 074° 39’ 07.6” 

 72 2 No host N 14° 54’ 11.7”
    E 074° 39’ 07.8” 

 73 4 Holigarna grahamii N 14° 54’ 11.8”
    E 074° 39’ 07.8” 

 74 10 Knema attenuata N 14° 54’ 11.9”
    E 074° 39’ 07.8” 

 75 7 Knema attenuata N 14° 54’ 12.0”
    E 074° 39’ 07.9” 

 76 4 Knema attenuata N 14° 54’ 11.9”
    E 074° 39’ 07.7” 

 77 2 No host N 14° 54’ 11.8”
    E 074° 39’ 07.8” 

 78 2 No host N 14° 54’ 11.9”
    E 074° 39’ 07.9” 

 79 13 Diospyros assimilis N 14° 54’ 12.0”
    E 074° 39’ 08.0” 

 80 7 Knema attenuata  N 14° 54’ 12.1”
    E 074° 39’ 08.0” 

 81 4 Goragala (UÉÆgÀUÀ®) N 14° 54’ 12.0” Host plant
    E 074° 39’ 07.9” is dead

 82 4 Goragala (UÉÆgÀUÀ®) N 14° 54’ 11.8” Host plant
    E 074° 39’ 08.5” is dead

 83 2 No host N 14° 54’ 12.1”
    E 074° 39’ 07.9” 

  sl. No. Girth in cm Host plants Gps reading Remarks
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 84 4 Mimusops elengi N 14° 54’ 12.1”
    E 074° 39’ 07.1” 

 85 7 Mimusops elengi N 14° 54’ 11.6”
    E 074° 39’ 07.7” 

 86 6 Mimusops elengi N 14° 54’ 11.7”
    E 074° 39’ 07.3” 

 87 2 No host N 14° 54’ 11.7”
    E 074° 39’ 07.4” 

 88 4 Piper nigrum N 14° 54’ 10.0”
    E 074° 39’ 06.5” 

 89 3 Kaadu gida (PÁqÀÄ VqÀ) N 14° 54’ 10.0”
    E 074° 39’ 06.5” 

 90 3 No host N 14° 54’ 105”
    E 074° 39’ 06.0” 

 91 6 No host N 14° 54’ 10.4”
    E 074° 39’ 06.1” 

 92 2 No host N 14° 54’ 10.3”
    E 074° 39’ 06.0” 

 93 5 No host  N 14° 54’ 10.7”
    E 074° 39’ 05.9” 

 94 5 Dhoole gida (zsÀÆ¼É VqÀ) N 14° 54’ 10.6”
    E 074° 39’ 05.9” 

 95 7 Holigarna grahamii N 14° 54’ 10.7”
    E 074° 39’ 05.9” 

 96 2 Flacourtia montana N 14° 54’ 10.7”
    E 074° 39’ 05.8” 

 97 2 Garcinia cambogia N 14° 54’ 11.1”
    E 074° 39’ 06.1” 

 98 2 No host  N 14° 54’ 11.3”
    E 074° 39’ 06.2” 

 99 2 Betthada balli  N 14° 54’ 11.2”
   (Calamus  sps) ¨ÉvÀÛzÀ §½î E 074° 39’ 06.2” 

 100  2 No host N 14° 54’ 11.1” Soil work done
    E 074° 39’ 06.2” 

  sl. No. Girth in cm Host plants Gps reading Remarks
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More than 50 evergreen species including 
trees and climbers were observed within the  
area. The dominant species is Myristica 
malabarica. Others trees observed in order 
of dominance are Cinnamomum zeylanicum, 
Mimusops elengi, Garcinia gummigutta, 
Anthocephalus cadamba, Calophyllum elatum, 
Knema attenuata, Holigarna grahamii, Syzygium 
gardneri, Terminalia tomentosa etc., Among 
these, 80% of the trees were covered by Piper 
nigrum climber. Calamus thwaitesii is also been 
observed in this area. 

Railway project – a Raising threat

The proposed Hubballi-Ankola railway  
line by South Western Railway will pass through 
this dense Arbail forest which will destroy 
large-green patches in the Western Ghat 
which is one of the bio-diversity hot spot in the  
world. Efforts should be made to protect this 
invaluable medicinal plant species for the  
benefit of future generations.
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Introduction 

Since the beginning of civilization, man  
has condemned some plants with unknown 
values as useless weeds. Weeds always 
thought of as a source of nuisance. Their  
ability to propagate in large numbers is 
considered as a bane instead of boon. 

According to soil conservationists, weeds 
play a major role in conserving the top soil.  
Some weeds are pioneer plants as they are 
able to grow in soils unsuited for edible or 
domesticated plants. Each year, as these 
pioneer weeds grow and decay, the quality 
of soil is improved. Weeds are indicators of  
certain soil deficiencies. In spite of several  
studies on weeds, most of which are  
concentrated on the negative effects of weeds 
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on the crop plants with respect to crop yield. 
Majority of the published papers are on the  
weed eradication. Perusal of the literature 
reveals that very few papers on the utilitarian 
aspects of weeds have been published  
hitherto.

In spite of the negative impact on crops 
through competition and allelopathic reaction, 
most of the weeds also have positive uses.  
They serve as a source of food, fodder,  
medicine, and fuel and pest control. A large 
number of weeds e.g., Amaranthus viridis, 
Alternanthera pungens, Oxalis corniculata, 
Oxalis. latifolia, Portulaca oleracea, etc. are  
used as leafy vegetables. Similarly 50% of 
the total fodder stock comes from weeds on 
the farms (Paulavon, 2003). Nearly all grass  
species are grazed by cattle. Many weeds are 
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nitrogen fixing and increase the soil fertility 
(Aldrich, 1984).

Control burning is done as a silvicultural 
prescription in order to preserve the bio- 
diversity and of reduce catastrophic wild fire in 
protected forest areas. During this operation 
several forest weeds are uprooted and burnt. 

The literature survey revealed that many  
of the weeds are being used in traditional 
systems of medicine in India namely Ayurveda 
and Siddha (Anonymous, 1978; Venmathian, 
1993) and also in Tribal medicine (Jain, 1991).

Early race of humans termed plants which 
invaded the agricultural field as unwanted  
plants. They soon learned that crop yields 
were much higher when unwanted plants were 
removed .These unwanted plants were later 
called as weeds (Rao, 2000).

The word ‘weed” has originated from  
Anglo-Saxon word “Woed” meaning ‘bad’. 
(Anonymous, 1933). Weeds have been defined 
in various terminologies. 

In 1967 the weed society of America 
defined a weed as “a plant growing where it is 
not desired and nature does not regard weeds 
as a separate category” (Buchholtz, 1967). 
In 1989 the society’s definition was changed  
to define a weed as “any plant that is 
objectionable and interferes with the activities  
or welfare on man” (Humburg, 1989). Weeds  
are unwanted and undesirable plants which 
interfere with the utilization of land and water 
resources and thus adversely affect human 
welfare. They are defined as plants which are 
out of place (Arachi, 1978). 

Weeds are unwanted plants in crop field  
or natural ecosystems that compete for  
nutrients, water and space (Dersen et al., 2002).

 Aldrich and Kremer (1997) consider 
weeds as plants that originated in a natural 

environment and, in response to imposed or 
natural environment, evolved, as an interfering 
associate with our agricultural, horticultural or 
forest management activities.

 The data on the utilitarian aspects of weeds 
is meagre.

In India, the first publication on the  
utilitarian aspects seems to be by Pathak and 
Oza (1958). The paper enlists usefulness of 
53 species of weeds occurring in Baroda and 
its neighbourhood and Pavagadh. The majority 
of uses included food value and only few of 
medicinal values.

Krishna Shastry and Dasappa (1974) 
published a book on weeds and their control  
in Kannada and included description of weeds 
of Karnataka.

Govindaiah (1981) enumerated 30 weeds 
used in Ayurvedic medicine.

A detailed account of weeds, alien species 
and their effect on vegetation, history of  
weeds in India and ecological aspects in  
Western Ghats is given by Muniappan and 
Viraktamath (1993). The data confines to the 
studies on weeds like Lantana camara, Opuntia 
dillenii, Chromalaena odorata, Eichornia 
crassipes, Bidens pilosa, Mimosa pudica, 
Prosopis juliflora  and Mikania micrantha.

Hegde et al. (2000 and 2001) conducted  
a preliminary inventory of useful medicinal  
plants in Dharwad district of Karnataka and 
reported 32 weeds used in medicine and  
they also studied the diversity of weeds of 
Dharwad.

In a paper entitled “Medico-ethno botany 
of Siddhis of Uttara Kannada” by Bhandary,  
et al., (1995). reported 69 species of plants 
used in 98 medicinal preparations prepared  
by Siddhis, a tribe belonging to African origin  
now settled in Uttara Kannada district. 
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Hosagoudar and Henry (1996) reported 85 
species used by Soliga tribes of Biligirirangan 
hills which form a link between Western and 
Eastern Ghats. Harsha et al. (2002) reported 
31 species belonging to 21 families used in  
52 herbal preparations by local populace 
of Uttara Kannada district for treating skin  
diseases. Harsha et al. (2002) also recorded  
45 species of plants belonging to 26 families 
used by Kunabi tribe of Uttara Kannada  
district; Parinitha et al. (2005) conducted 
ethno botanical survey in Shimoga district  
and reported 47 species used to treat 9  
infectious diseases and 16 non infectious 
diseases;  In a project report on ‘Medicinal 
Plants and other Plants used by Soligas of B.R. 
Hills’ (Keshava Murthy, 2005) reported 124 
species belonging to 109 genera and 62 families 
(Prakasha and Krishnappa, 2006) reported 
11 species used by locals of Sringeri taluk in 
treating skin diseases like eczema, ring worm 
and scabies.

Forests are maintained under the Forest 
management system which has been defined 
as ‘the practical application of the scientific, 
technical and economic principles of forestry’. 
Silviculture deals with the cultivation of forest 
crop and development of forests, with the help 
of application of Silviculture techniques and 
operation.

Overall aim of forest policy is to guarantee 
sustainable forest management (Mc Donald 
and Lane, 2004). The working agenda of 
forestry professionals have been modified 
due to the pressures from international 
forestry and biodiversity protection policies. 
As a consequence, the goal structure of  
forest mangers is diversifying from wood  
production to multiple goals.

Forest weed control is simply a group of 
silvicultural practices for controlling certain 
species to benefit the larger interest of  
preserving forest ecosystem (Wenger, 1984).

In Plantations and productive areas 
removal ground flora which invariably consists 
of herbs and shrubs which are also considered 
as forest weeds as per the working plans of  
the concerned forest working circle.

It has been found that several plants  
which are termed as weeds are of utmost 
importance in traditional system of medicine  
find a place in medicinal plants of Karnataka 
enlisted by Keshava Murthy (1994).

weeds in ayurvedic system of medicine 

The Science of Life, the Ayurveda (Ayur: 
Life; Veda: Science) is the most popular  
classical and traditional system of medicine 
in India. The origin of Ayurveda has been lost  
in the antiquity of the prehistory, but the 
essence, principles and practice appeared to 
have nurtured between 2500 and 500 BC in 
India (Mukherji, 2001). Rig Veda, Saama Veda, 
Yajur Veda and Atharva Veda are the four  
major religious treatises. Ayurveda is  
said to be integral part of Atharva Veda.  
Characa Samhita (1900 BC) is the first  
recorded treatise fully devoted to the concept 
of Ayurveda. Characa Samhita has references 
about 341 plants used in Ayurvedic system 
of medicine. Susruta, revered as the father of 
surgery has authored Susruta Samhita, which 
has descriptions and information on usage 
of 395 medicinal plants, 57 drugs of mineral 
origin and 64 minerals and metals. Ashtanga 
Hridaya (17th century AD) is a classic treatise 
on principles and concept and principles  
of Ayurveda. The treatise includes the  
therapeutic properties of many medicinal  
plants. Madhava Nidhana (800 – 900 AD) which 
has details and diagnosis and treatment as  
per the concept of Ayurveda is a famous 
text among the physicians. Bhavaprakasha  
Nighantu (1550 AD) authored by Bhava Mishra 
has descriptions and properties of about  
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470 plants. The highlight of this work is that 
it contains a chapter on classification of 
drugs based on the therapeutic action of the  
drugs. Ayurveda has been translated into  
Greek (300 BC), Persian and Arabic (700 AD).

The present work was undertaken, with 
a view to collect data on Ayurvedic medicinal 
values of weeds of Hassan and Kodagu  
districts of Western Ghats in Karnataka and 
provide the same to forest managers so that, 
weeds can be used by treating them as non-
timber forest produce (NTFP) instead of  removal 
of weeds and burning of  the weeds during 
cultural operation.

MaTeRIal aND MeTHODs

Regular botanical survey was conducted to 
collect data on weeds of Hassan and Kodagu 
(Coorg). The survey was conducted during the 
years 2003 to 2009.

1) plant and data collection
During the survey tours the weeds were 

collected in all the seasons of the year. The 
important characters of the plants was noted 
down in the field itself.

2) processing of plants

The plants thus collected in the field were 
processed following Jain and Rao (1977). 

3) Identification 

Flora of Presidency of Madras (Gamble, 
J.S., 1967 (re. ed.), Flora of Presidency of 
Bombay (Cooke, T., 1967 re. ed.), Synoptic 
Flora of Mysore district (Rao and Razi, 1981), 
Flora of Hassan district (Saldanha and  
Nicolson, 1976), Flora of Karnataka (Vol. 1 & 2, 
Saldanha, 1984, 1996), Flora of Chikmagalur 
District (Yoganarasimhan et al., 1986), Flora 
of Coorg (Kodagu) District (Keshava Murthy 

and Yoganarasimhan, 1990) were used for the 
identification of plant specimens. The specimens 
were matched with herbarium specimens in 
Regional Research Institute, Bangalore. 

4) Collection of data on plants used in 
ayurveda

Several published works were consulted  
for collecting data on medicinal uses of the  
plants and information on plants used in  
Ayurveda. Some of the references are 
Charaka Samhita (Anonymous, 1970), 
Ayurvedic Formulary of India (Anonymous, 
1978), Susruta Samhita (Anonymous, 1980), 
Ashtanga Hridayam (Anonymous, 1982), Some 
Controversial Drugs in Indian Medicine (Bapalal 
Vaidya, 1982), Bhavaprakasha Nighantu 
(Chunekar and Pandey, 1969), Ashtanga 
Hridaya (Gupta,1972), Indian Medicinal  
Plants (Kirtikar and Basu, Vols. 1 to 4, 1935), 
Indian Material Medica (Nadakarni,1954), 
Rajanighantu (Rajanarahari, 1933), Indian 
Medicinal Plants (Sharma, 1994), Classical 
uses of Indian Medicinal Plants (Sharma,  
1996), Medicinal Plants of Karnataka (Keshava 
Murthy, 1994), Flora of Coorg(Kodagu), with  
data on Medicinal plants and chemical 
constituents (Keshava Murthy, 1990),  
Medicinal Plants of India Series – 1 & 2 
(Yoganarasimhan, 1996, 2000), Database  
on Medicinal Plants used in Ayurveda,  
Volumes 1–8 (Anonymous, 2000-2008)  
Siddha Vaidya (Venmathian, 1993). The data 
collected through resource persons was 
analysed disease wise and compared with  
the published books stated above besides 
research articles published in various journals. 

sTUDY aRea

Hassan and Kodagu (Coorg) districts  
were selected for the present work as they 
are phyto-geographically important regions in  
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the state of Karnataka. which lies in Western 
Ghats of India.

HassaN DIsTRICT

Hassan district is one of the districts  
located in southern part of Karnataka in the 
Western Ghats, lying between 12°13´ and 
13°33´ North latitudes and 75°33´ and 76º38´ 
East longitudes, Hassan district has a total  
area of 6,845.15 Sq.Kms. 

The district has 8 taluks, 38 hoblies and 
2,369 villages. The taluks are Alur, Arkalgud, 
Araisikere, Belur, Channrayapatna, Hassan, 
Holenarsipura and Sakeleshapura.

The district is bounded by Chikmagalur 
district in the north and northwest, by  
Udupi district, in the southwest, by Kodagu  
and Mysore district, in the south and by  
Mandya and Tumkur district in the east. 

The district lies partly in the “malnad”  
(ghats) tract and partly in the southern “maidan” 
(plains) tract. This tract is hilly throughout with 
elevation ranging from 127m to as high as 
1,386m. The highest peak is Jenukallugudda 
with an altitude of 1,386m in Kabbinale State 
forests. The Karekalgudda peak rises to an 
elevation of 1,275m. The slopes of the forest  
in some places abruptly rise above the 
surrounding plains.

soil

The soil is generally shallow, consisting 
of loam of poor quality capping the sheet rock  
and boulders. In spite of its usual shallowness, 
the soil, enriched by the humus of the ever- 
green forest. Miadan areas the soil is red  
loam.

Climate

The district has equable climate. The 
average annual rainfall is 1,041mm. The  

western part of the division receives heavy  
rainfall from the southwest monsoon during 
October to November. The mean annual air 
temperature is 23.3°C. April is generally the 
hottest month and December the coldest. The 
difference between the mean summer and  
mean winter temperature is less than 5°C.

Rainfall

The average annual rainfall for this district 
is 1031 mm. Most of the rainfall in the district 
is confined to the period from May to October, 
July is the rainiest month. Sometimes, during 
the month of November, rain is received from 
the northeast monsoon. The average number  
of rainy days per year is about 68.  

Rivers

In the ghat area, all the rivers and most 
of the streams are perennial. The main 
rivulets Yettihalla, Kempuhole, Addahole and 
Kabbinalehole are perennial which drain the 
whole tract westwards into the Arabian Sea 
through Netravathi River. Three important 
rivers Cauvery, Hemavathi and Yagachi drain 
the district. Most of the district lies within the 
Hemavathi basin.

Forests

The total area is 73,446.49ha of which, 
notified forests account for 51,600.78ha and  
rest are non-notified patches covering 
21,845.71ha are reported in Hassan district. 
There are seven reserved forests in the  
Western Ghats region namely, Kabbinale, 
Kempuhole, Kagenari, Kenchanakumari,  
Bisale, Bisale Extension and Moorkangudda  
are more or less in a contiguous patch  
stretching from north to south in a belt of 25kms 
in length and varying in width from 2kms to 
15kms.
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vegetation

The evergreen and semi-evergreen forests 
in the district are concentrated in the Western 
Ghats region of Yeslur and Sakaleshapura 
forest ranges and are commonly known as 
Ghat forests. Dry deciduous forests dominate 
the plains, also known as Maidan area, 
spread over rest of the district. Evergreen and  
Semi-evergreen forests constitute about  
4.5% and 26% respectively of the forest area 
of the district. The percentage compositions  
of other forest types are: Moist deciduous (1.5%), 
Grass lands (6%), Dry Deciduous (10%), Dry 
Scrub (29%) and Dry Thorn forest (23%). 

The growth and occurrences of various 
species is not uniform, due to the local 
difference in the edaphic and micro-climate 
conditions. Accordingly, three growth zones are 
distinguished.

1) Ghat crest zone: facing directly the 
monsoon winds from the Arabian Sea,

2) Ghat zone proper: occupying the 
leeward slopes and valleys at the ahead of the 
ghat, and

3) Fore hills zone: include dry areas.

kODaGU DIsTRICT

Kodagu district is situated on the south- 
western tip of Karnataka State and the tract 
lies between latitudes 11°55’ and 12°50’ North 
and longitudes 75°20’ and 76°15’ East. The 
word Kodagu is derived from ‘Kodimalenad’, 
which mean dense forest land on steep hills. 
The capital of the district is Madikeri (also called 
Mercara), meaning ‘place of the bees’. 

Kodagu district, lies in the Western Ghats  
of southwestern Karnataka, bordered by 
Dakshina Kannada district to the northwest, 
Hassan district to the north, Mysore district to  

the east, and Kannur district of Kerala state  
to the south and southwest. Total geographical 
area of Kodagu district is 4,118.1 sq.km. 

The district is divided into three talukas 
namely Madikeri, Somavarapete and  
Virajapete which are again sub divided into 
eleven nads or hoblies consisting of 277  
villages. 

The Kodagu district land comprises of  
hilly terrain with a lot of valleys, ravines,  
peaks and spurs. The physical features of 
the division vary from place to place. The 
southwestern and northwestern forests are 
intersected by a network of hills and constitute 
a very ecologically sensitive zone comprising 
of very tropical wet evergreen forests. The 
fast flowing streams, which originate from  
the thick forests and run through the fertile  
lands, influence the economic status to a  
greater extent in the plains.

The lowest elevations are 3,000 feet  
above sea-level. The loftiest peak, Tadiandamol, 
has an altitude of 5,729 feet; Pushpagiri,  
another peak, is 5,626 ft. high. While the tract 
becomes undulating and plain towards the  
east, towards the west it becomes hilly and 
rugged with high peaks measuring 1,600 
to 1,900m. Brahmagiri hill range, having an 
elevation up to 1,500m above mean sea level.

A network of hills intersects the  
southern, western and northwestern forests 
and towards the west, the Western Ghats  
attain great heights with precipitous slopes. 
Towards the east the country slopes down to  
an elevation of 335m in Kushalanagara. 

soils

In addition to natural soil of the rock 
formation, Soil types vary from Alluvial, clayey 
red loam, Laterites.
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Climate

There are four seasons. Summer season 
starts from February to May and is followed 
by the southwest ushering in the rainy season  
that continues up to the end of September. 
Thereafter rains continue up to October and 
November, which can be termed as post-
monsoon period. The period from December  
to February has clear bright weather. The  
climate of this district particularly in the ghat 
portions is characterized by humidity, high 
rainfall, cold nights and windy days.

Rainfall

The average rainfall of the district is 
2,725mm. Rainfall decreases from west to east 
due to hilly terrain. Bhagamandala receives 
a maximum of  6,037 mm of rainfall which is 
highest in the district while Kushalanagara, 
receives  1,100 mm of rainfall which is lowest. 
Eighty percent of the rainfall is received from  
the southwest monsoon only from June to  
the end of September. The maximum rainfall 
is seen during June to August, July being  
the highest (1,936.8). Least rainfall is seen in  
the months between December and February.

The temperature

April is the hottest month with mean 
daily maximum temperature of 28.6°C. On 
certain days during March, April and May,  
day temperature may go up to 30°C. 

Rivers 

The drainage of the area is mostly towards 
the east and all the rivers that originate  
here join the Bay of Bengal. The Cauvery  
which runs to a length of 80.5 kms, after taking 
its birth at Talacauvery, is the largest river  
in this tract. Cauvery and its principal tributaries 
namely Hemavathy, Lakshmanathirtha, Kakkabe 

and Harangi irrigate vast areas in this part 
of the country throughout the year. Barapole 
river has drains namely Matre hole, Kerti hole, 
Udumbe hole, Pulike hole, Padaimalai hole and 
Nadumalai hole. Sampaje hole, flow towards  
the west and join the Arabian Sea. 

Forests

The district has a total area of 1259.52 
sq.kms. under forests which is about 30.43%  
of the geographical area. It is almost equal 
to the national average, the second highest  
after the North Kanara (60%) district in  
Karnataka, but higher than the state average 
(15.2%5).

vegetation         

Botanically, they can be grouped into 
evergreen and deciduous forests, the former 
found in the high ghats and the latter in the 
western hill tracts.

Apart from reserve forests, there are 
Paisaries, Devarakadus, Uruduves and  
privately owned lands under the unredeemed 
the redeemed tenures. Devarakadus are  
forests under the dual management of the  
forest and revenue departments. They are  
Sacred forests, usually assigned to some 
particular deity or temple. Uruduves and 
Paisaries are government lands known as 
village forests.

The vegetation of the district is broadly 
classified into the following categories,

1) The Scrub type,

2) The Moist Deciduous type,

3) The Semi-evergreen and Evergreen 
type, and

4) The Sholas and Grassland type.
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The above types intermix with one  
another and hence it is difficult to delimit them 
rigidly.

ResUlTs 

The study revealed that 120 plants which 
are treated as weeds being used in Ayurvedic 
system of medicine. Some plants are used  
as substitute to alternative source. A list of  
weeds along with Latin name of the weeds, 
Family to which they belong, Sanskrit name, 
Parts used and uses as per classical texts of 
Ayurveda is provided in Table 1. Some plants 
are used as substitute or alternative source;  
in such cases, the name of the accepted  
source is mentioned in the parenthesis. 

Further the data was analyzed to classify 
the plants according to the diseases in which 
they are being used. Twenty four common 
diseases were chosen.  The analysis revealed 
that maximum number 58 plant species  are 
used in treating skin diseases followed by  
52 in Fevers, 48 in Abdominal disorders, 35 
in Piles and Rectal diseases, 34 in Urinary  
disorders, 33 in Asthma and Bonchitis. Least  
of 2 species are used in treating Headache 
(Table 2). 

ResUlTs aND DIsCUssION

The present work encompasses information 
on 120 species of weeds belonging to 102 
genera and 50 families. Used in Ayurveda 
system of medicine. (Table 1)

One species namely, Cuscuta reflexa is 
a parasitic plant. Highest number of species 
is contributed by the family Asteraceae  
10, Euphorbiaceae 8, Amaranthaceae 7, 
Asclepiadaceae 7, Fabaceae 6, Acanthaceae 
5, Solanaceae 5, Verbenaceae 4, Lamiaceae 
4, Liliaceae 3, Cucurbitaceae 3, Gentianaceae 

2, Sapindaceae 2, Menispermaceae 2, Araceae 
2, Poaceae 2, Cyperaceae 2, Convolvulaceae 
2, Molluginaceae 2, Heliotropiaceae 2. The 
remaining families contribute 1 species each.  

For the sake of analytical studies 24  
major diseases are selected and enlisted in 
Table 1.

CONClUsION

Weeds are always described as a source  
of nuisance. They are often called as unwanted 
or useless plants. They are termed as enemies 
of farmers for they compete with crops for  
water, soil nutrients, light and space and thus 
reduce crop yields. Monetary loss in India  
alone is estimated to around 3,000 crores and 
weeds are often termed as ‘Bio-terrorists”. 
World food loss due to weeds is estimated 
to be around 287 million tonnes accounting 
for 1.5 per cent of total food production. In 
spite of all these allegations, weeds do have 
many positive aspects. Firstly they are part of  
nature and biodiversity. Most of the crop  
plants of today are all domesticated and  
were weeds hundreds of years ago. In  
Ancient Indian literature, it is clearly mentioned 
that every plant on this earth is useful for  
human beings and other animals (Darshan 
Shankar, 2000). The weeds are also endowed 
with chemicals which can have active  
principle to cure some diseases. The present 
work was intended to list out the useful  
aspects with respect to medicinal values, so  
that it will be useful for forest managers to  
exploit the beneficial aspects of weeds. Instead 
of burning and discarding the weeds the  
same may be utilized in a useful way. The  
present work has brought to light the  
usefulness of 120, weeds in established, 
time tested and popular systems of medicine  
namely Ayurveda. 
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Table 1: Following plants are used by the ayurvedic system medicine 

    sl.  Name of the Family sanskrit part  Uses 
   No. species  Name used 

 1 Abrus precatorius Fabaceae GUNJA Roots,  Hemiplegia,
     leaves  nervous system 
     seeds. and leprosy.

 2 Abutilon indicum Malvaceae ATIBALA Roots,  Disorders of
     whole  nervous system,
     plant. Disorders of   
      pain due to vata,   
      internal injury of   
      chest.

 3 Acalypha indica Euphorbiaceae KUPPAMENI Roots,  Gingivitis, burns, 
     leaves,  piles, cough  
     whole Dyspnoea.
     plant. Constipation, skin,
      eruption, ear 
      diseases and 
      Urinary diseases.

 4 Achyranthes aspera Amaranthaceae APAMARGA Roots,  Diseases of head
     leaves,  and ear, worms,
     seeds, Piles, pruritus 
     whole and stomach
     plant. disorders.

 5 Achyranthes Amaranthaceae APAMARGA Roots,  Diseases of head
  bidentata   leaves,  and ear, worms,
     seeds,  piles, pruritus
     whole  and stomach
     plant. disorders.

 6 Adhatoda zeylanica Amaranthaceae VASAKA Roots,  Bronchial asthma,
     leaves, haemorrhage,
     flowers. wasting disease,   
      fever, selerium 
      leprosy, piles and
      Vomiting.

 7 Alternanthera Amaranthaceae MATYAKSHI Whole Leprosy, fever, 
  sessilis   plant. diseases of pitta
      and kapham, 
      haemorrhage and
      Weakness.
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 8 Amaranthus spinosus Amaranthaceae THANDULIYA Corn Piles, worms, liver 
      spleen diseases,   
      carcinoma,   
      constipation,   
      Abdominal   
      disorders and
      anorexia.

 9 Ammannia Lythraceae PASHANA Whole  Urinary calculi,  
  baccifera  BEDHA plant. wounds, polyuria,  
      piles, abdominal 
      disorders, cardiac 
      iseases, uterine 
      diseases and pain.

 10 Ampelocissus  Vitaceae ASHWASHKA Whole General debility.
  tomentosa  KRUTHA plant. 

 11 Argemone Papavaraceae SWARNAK-  Roots,  Stomach disorders,
  mexicana  SHEERI seeds,  diseases of
     oil, latex. nervous System,   
      parasitic worms,   
      pruritus, stomatitis,
      leprosy and 
      poisoning.

 12 Aristolochia indica Aristolochiaceae ISAWARI Rhizome Snake bite,
     -me, poisoning worms,
     leaves,  fever, wounds
     seeds. and spider 
      poisoning.

 13 Asclepias  Asclepiadaceae KAKAMACHI Whole Mental disorders,
  curassavica   plant. piles, pitta, tonic 
      gonorrhea, warts 
      and corns.

 14 Asparagus Liliaceae ABHEERU- Tuberous Urinary diseases,  
  gonoclados  PATRI -us roots. gynaecological
  (Alternate source     disorders, disease
  to Asparagus     of nervous system, 
  racemosus)    hyperacidity 
      gastritis,    
      menorrhagia, eye 
      disease and 
      galactogogue.

    sl.  Name of the Family sanskrit part  Uses 
   No. species  Name used

My Forest – December 2017



35

 15 Asparagus  Liliaceae SHATAVARI Tuberous Urinary diseases,
  racemosus   roots. gynaecological 
      disorders, 
      disease of nervous  
      system, 
      hyperacidity 
      gastritis, 
      menorrhagia,  
      eye Diseases

 16 Atalantia  Rutaceae ATAVI Roots,  Fever, snake bite
  monophylla  JAMBEERA leaves,  and wounds.
     fruits. 

 17 Atalantia wightii Rutaceae ATAVI  Roots, Fever, snake bite 
    JAMBEERA leaves,  and wounds.
     fruits. 

 18 Bacopa monnieri Scrophula- BRAHMI Whole  Stammering,
   riaceae  plant dumbness,  
      anaemia, leprosy,  
      polyuria, psychosis, 
      emaciation, 
      epilepsy, fever, 
      tonic, and 
      rejuvenator

 19 Barleria prionitis Acanthaceae SAHACHARA Roots, Diseases of kapha,
     leaves,  digestive disorders,
     whole  fever, cough and
     plant. dyspnoea.

 20 Blepharis Acanthaceae UTTANGANA Seeds. Dysuria, nervous 
  maderaspatensis    disorders and 
      sexual debility.

 21 Blumea lacera Asteraceae KULAHALA Roots,  Alleviating vata
     leaves. and kapha, fever, 
      thirst, edema, 
      worms, leprosy 
      and menorrhagia.

    sl.  Name of the Family sanskrit part  Uses 
   No. species  Name used
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 22 Boerhavia diffusa Nyctaginaceae PUNARNAVA Roots,  Edema, spleen
     seeds, disorders, urinary 
     whole  disorders, piles, 
     plant. anaemia, spruce, 
      urinary calculi, 
      cardiac diseases, 
      hydrocele, stomach 
      disorders and pain.

 23 Breynia retusa Euphorbiaceae KAMBOGI Bark. Diseases of   
      nervous System, 
      diseases of edema  
      and diseases of   
      blood.

 24 Caesalpinia Caesalpini-  LATA Seeds. Vomiting, piles,
  bonduc aceae KARANJA  polyuria, leprosy, 
      diseases of blood, 
      intermittent, fever 
      and spleen 
      diseases.

 25 Callicarpa Verbenaceae MASHANDI  Flowers,  Fever, skin
  tomentosa  (PRIYANGU) fruits diseases and
  (Alternate source    foul smell of 
  of Callicarpa     mouth.
  macrophylla)    

 26 Calotropis Asclepiada-  ARKA Roots, Diseases of
  gigantea ceae  bark,  nervous system,
     leaves,  leprosy, pruritus,
     flower, spleen disorders, 
     latex. abdominal 
      diseases, piles, 
      worms and cough.

 27 Calycopteris  Combretaceae PULLANI Flowers. Worms, scorpion
  floribunda    sting poison, 
      snake bite 
      poisoning, thirst, 
      leprosy and 
      diarrhea.

    sl.  Name of the Family sanskrit part  Uses 
   No. species  Name used
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 28 Canscora  Gentianaceae YAVATIKATA Whole Liver disorders,
  decussata   plant. intermittent, fever 
      and leprosy.

 29 Canscora diffusa Gentianaceae SHANKA Whole Abdominal pain,
  (Alternate source   PUSPHI plant. insomnia, epilepsy,
  for Convolvulus     skin diseases
  macrophylla)    and general debility.

 30 Cardiospermum Sapindaceae KARNAS- Roots. Poisoning, 
  halicacabum  PHOTA:  stomach ache and 
    (KAKATIKA)  general debility.

 31 Cassia absus Caesalpinia- CHAK- Seeds. Eye
   ceae SHUSHTA  diseases piles pain,
    (vanakulatha)   constipation and 
      wounds.

 32 Cassia occidentalis Caesalpinia- ARIMEDA Leaves, Vitiated conditions 
   ceae   flowers,  of vata and kapha,
     roots, cough bronchitis,  
     seeds. constipation, 
      fever, epilepsy, 
      convulsions, 
      urinary diseases, 
      inflammation, 
      stomach ache, 
      diabetes, strangury, 
      elephantiasis and 
      ring worm.

 33 Cassia sophera Caesalpini- KASAMARDA Roots, Eczema, fialarisis
  (Alternate source to  aceae  leaves,  cough, dyspnoea
  Cassia occidentalis)   seeds. and polyuria.

 34 Cassia tora Caesalpini- CHAKRA- Leaves,  Skin diseases,
   aceae MARDA seeds. hemiplegia, 
      constipation, 
      abdominal 
      diseases, and 
      obesity, dyspnoea, 
      cough and 
      Blood disorders.

    sl.  Name of the Family sanskrit part  Uses 
   No. species  Name used
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 35 Celosia argentea Amaranth- PATTURA Seeds. Urinary, calculi,
  (Alternate source  aceae   dysuria, cough,
  to Celosia argentea     worms and eye
  var. cristata)    diseases.

 36 Centella asiatica Apiaceae Mandoo- Whole Epilepsy, leprosy,
    karparni plant. Polyuria, distaste, 
      psychosis, fever, 
      bronchial asthma, 
      stammering, brain 
      tonic and general 
      debility.

 37 Chenopodium Chenopo-  VASTUKA Whole Spruce, worms,
  album diaceae  plant. general debility, 
      brain tonic and 
      constipation.

 38 Cissampelos  Menisper- PATHA Roots. Diarrhea, pain,
  pareira var. maceae   spruce cardiac, 
  hirsuta    disorders, 
      hydrocele, burning 
      sensation, 
      poisoning, pruritus 
      and dyspnoea.

 39 Cleome gynandra Capparaceae ARKA- Roots,  Stomach
    PUSPIKA,  leaves, disorders, ascites,  
    UGRA- seeds. tumors, ulcers, 
    GANDHA  earache, spleen 
      enlargement, 
      bilious fevers.  
      Headache, 
      neuralgia, 
      rheumatism, boils, 
      round worms, 
      sprains, typhoid 
      and cough.

 40 Cleome viscosa Cleomaceae TILAPARNI Whole Fever, diseases of 
     plant. kapha and 
      poisoning

    sl.  Name of the Family sanskrit part  Uses 
   No. species Name used
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 41 Clerodendrum Verbenaceae BHARANGI Roots. Intermittent fever, 
  serratum    bronchial asthma, 
  (Alternate source    hiccup, worms,   
  for Gardenia    burning sensation, 
  turgida)    abdominal 
      disorders, waste 
      diseases, wounds, 
      disease of head 
      and spruce.

 42 Clitoria ternatea Fabaceae APARAJITA, Roots, Amentia, 
    GIRIKARNIKA leaves hemicrania, asthma,
     and bronchitis, 
     seeds. tubercular glands, 
      swollen joints 
      rheumatism, 
      constipation, 
      otalagia, hepatic 
      disorders and skin 
      eruptions.

 43 Cocculus hirsutus Menisper- PATALA Roots, Poisoning polyuria, 
   maceae GARUADA  leaves. syphilis, alleviating
    (Vatsadini,  vatam and kapha,  
    Chilahinta)  rheumatoid arthritis, 
      diseases of blood 
      and sexual debility.

 44 Colocacia Araceae AALUKEE Leaves, General debility,  
  esculenta   corm. alleviating kapha 
      and Pitta.

 45 Commelina  Commelina- KACCHATA Whole Diseases of vatam
  benghalensis ceae  plant. and haemorrhage.

 46 Costus speciosus Costaceae KEMUKA Rhizome. Leprosy, cough, 
      polyuria, 
      haemorrhage and 
      fever.

 47 Curculigo Hypoxidaceae TALAMULI Roots. Sprue, piles, 
  orchioides    diseases of blood.  
      Sexual debility 
      and Rejuvenator.

    sl.  Name of the Family sanskrit part  Uses 
   No. species  Name used
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 48 Cuscuta reflexa Cuscutaceae AAKASHA- Whole Anorexia, worms, 
    VALLI plant. hyperacidity, 
      rheumatoid arthritis 
      and cardiac 
      diseases.

 49 Cymbopogon  Poaceae ROHISHA Stems, Throat diseases, 
  martinil   Leaves,  cardiac diseases,
     Flower. indigestion cough, 
      dyspnoea, fever, 
      disease of Kapha 
      and gout.

 50 Cynodon dactylon Poaceae DURVA Whole Haemorrhage, 
     plant. fainting, erysipelas, 
      thirst, burning 
      sensation, skin 
      diseases, 
      menorrhagia, 
      distaste and 
      vomiting.

 51 Cynoglossum  Boraginaceae LAKSHMANA Roots. Alleviating vatam,
  zeylanicum    pitta and kapha, 
      tonic, and 
      rejuvenator.

 52 Cyperus rotundus Cyperaceae MUSTAKA Tuber. Inflammation, 
      cough, fever, 
      anorexia, colic, 
      vomiting, diarrhea, 
      dysentery, malaria, 
      skin diseases, 
      leprosy, bronchitis, 
      epilepsy, intestinal 
      worm, Infestation 
      and general debility.

 53 Datura metel Solanaceae DATTURA Roots, Scrofula, eye 
     leaves, diseases, scorpion 
     flower, sting poisoning, 
     seeds. epilepsy, fever, 
      delirium, burning 
      sensation, 
      dyspnoea, leprosy, 
      boils, dysuria and 
      dog bite poisoning.

    sl.  Name of the Family sanskrit part  Uses 
   No. species  Name used
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 54 Desmodium Fabaceae SALAPARNI Roots Inflammation, fever,
  gangeticum   whole  sexual debility,
     plant. used in expulsion 
      of round worms, 
      diarrhea, dysentery, 
      piles, helminthiasis, 
      tuberculosis, cough, 
      bronchitis, urinary 
      disorders, oedema, 
      cardiac diseases, 
      pain, emaciation, 
      dyspnoea, polyuria 
      and vomiting.

 55 Diplocyclos  Cucurbita- SHIVALINGEE Fruits. Inflammation,
  palmatus ceae   vitiated conditions 
      of cough, flatulence, 
      skin diseases, 
      general and sexual 
      debility and 
      inflammations.

 56 Dodonaea viscosa Sapindaceae RASNA Roots Bronchitis, 
  (Substitute for    leaves. dyspepsia,
  Pluchea lanceolata)    rheumatism, 
      swelling of joints, 
      nervous disorders, 
      and inflammations.

 57 Echinops echinatus Asteraceae UTKANTAKA Roots. Pains, fever, 
      sexual disorders, 
      urinary diseases, 
      inflammations, 
      eye diseases, 
      cardiac diseases, 
      tastelessness, 
      strangury, 
      biliousness, hoarse 
      cough, hysteria, 
      dyspepsia and 
      scrofula.

    sl.  Name of the Family sanskrit part  Uses 
   No. species  Name used
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 58 Eclipta prostrata Asteraceae BRINGA- Whole  Eye diseases,
    RADA plant, Hair falling, cold, 
     seeds. diseases of head, 
      dental diseases, 
      wasting diseases, 
      bronchial asthma, 
      leprosy, worm 
      oedema and 
      anaemia.

 59 Elephantopus Asteraceae MAYURA Whole Diarrhea,   
  scaber  SHIKA plant. haemorrhage, 
      urinary calculi, 
      leprosy and 
      retention of urine.

 60 Emilia sonchifolia Asteraceae SASASRUT Whole  Vitiated conditions
     plant. of vata, infantile 
      tympanitis, 
      gastropathy, 
      diarrhea, otalagia, 
      ophthalmia, cuts 
      and wounds, 
      intermittent fevers, 
      and asthma.

 61 Euphorbia hirta Euphorbia- DUGDHIKA Whole  Urinary diseases
   ceae   plant. worms, Dyspnoea, 
      constipation and 
      sexual debility.

 62 Euphorbia Euphorbiaceae DUGDHIKA Whole  Urinary disorders,
  thymifolia    plant. worm, sterility, 
      purgative and 
      sexual debility.

 63 Evolvulus  Convolvul- VISHNU- Whole Anorexia, asthma,
  alsinoides aceae KRANTHI plant. abdominal
  (Shankhapushpi)     disorders, 
  Alternate source    biliousness, 
  to (Convolvulus     bronchitis,  
  microphyllus)    dysentery diarrhea,
       epilepsy, memory 
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 63     loss, internal 
      haemorrhages, 
      helminthiasis, 
      falling and graying 
      of hair, Intermittent 
      fevers and general 
      debility.

 64 Glinus lotoides Molluginaceae UMSHADI Whole  Anuresis, gastro
     plant. enteritis, cough 
      and vomiting.

 65 Glinus oppositifolius Molluginaceae USHNH- Whole Diseases of Kapha
    SUNDARA plant. and pitta.

 66 Gloriosa superba Liliaceae LANGALI Tuber. Leprosy, piles, 
      oedema, pain, 
      worm and wounds.

 67 Gymnema sylvestre Asclepiadaceae AJASRINGI Roots, Head ache, 
     leaves. hydrocele, leprosy,  
      pruritus, poisoning, 
      wounds, bronchial 
      asthma and 
      diseases of kapha.

 68 Helicteres isora Sterculiaceae AAVARTANEE Roots, Blood diseases 
     bark,  diarrhea, dysentery,
     fruit. pain, polyuria and 
      worms.

 69 Heliotropium Heliotropiaceae HASTIS- Whole Discordant bile 
  indicum  HUNDI plant. and typhoid.

 70 Heliotropium Heliotropiaceae HASTIS- Whole Fevers due to 
  ovalifolium  HUNDI plant. doshic discordants 
      like typhoid.

 71 Hemidesmus indicus Asclepiadaceae SARIVA Roots. Polyuria,
  (Alternate. source for     haemorrhage, 
  1. Cryptolepis     wounds, leprosy,  
      buchanani     diseases of blood
  2. Ichnocarpus     anaemia and
      frutescens)    jaundice.

    sl.  Name of the Family sanskrit part  Uses 
   No. species  Name used
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 72 Hygrophila  Acanthaceae KOKILAKSHA Roots, Wasting diseases,
  auriculata   Seeds,  urinary, calculi,
     Whole  gout, thirst, eye
     plant. diseases,  general 
      debility.

 73 Hyptis suoveolens Lamiaceae BHOOST- Whole Worms, diseases
    RUNA plant. of vata and kapha.

 74 Impatiens balsamina Balsaminaceae TAIRINEE Whole  Anaemia,  Wounds. 
     plant. 

 75 Ipomoea nil Convolvul- KRISHANA  Seeds. Fever, diseases of
   aceae BEEJA   head, tympanitis, 
    (Kalanjanee)  worms, stomach 
      disorders and 
      general debility.

 76 Kyllinga tenuifolia Cyperaceae MUSTAKA Tuber. Fever, thirst,
  (Alternate source     incumbent fever, 
  of Cyperus rotundus)    diarrhea, distaste, 
      dysentery and 
      diseases of kapha 
      and pitta

 77 Lantana camara Verbenaceae BHALLATAKA Leaves. Hemorrhages, 
      diseases of kapha 
      and diarrhea.

 78 Launaea acaulis Asteraceae GOJIVHA Leaves,  Dyspnoea, cough,
     flower. burning sensation, 
      thirst, polyuria 
      dysuria, rheumatoid 
      arthritis and blood 
      diseases.

 79 Leonotis nepetifolia Lamiaceae GRANTHI  Leaves. Diseases of vata
    PARNI  and kapha, nasal 
      diseases, stomatitis, 
      indigestion and 
      worms.

 80 Leucas aspera Lamiaceae DRONA  Whole Jaundice, 
  (Alternate source   PUSPH plant. intermittent fever,
  for L. cephalotes)    skin diseases 
      cough cold, 
      dyspnoea and fever.

    sl.  Name of the Family sanskrit part  Uses 
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 81 Lobelia Lobeliaceae BIBHISHANA Leaves  Cough, strangury,
  nicotianifolia   and roots. burning sensation, 
      biliousness and 
      erysipelas.

 82 Mimosa pudica Mimosaceae LAJJALU Roots,  Diarrhea, 
     whole dyspnoea, leprosy, 
     plant. uterine diseases, 
      hemorrhage and   
      burning sensation.

 83 Mukia maderasa- Cucurbitaceae GOPALA- Fruit. Dysuria, piles,
  patana  KARKAT  polyuria 
      tuberculosis and 
      alleviating pitta.

 84 Nilgirianthus  Acanthaceae SAHACHARA Leaves, Diseases of
  hyneanus   roots, nervous system,
  (Alternate source    whole leprosy, proteins, 
  to Barleria Prionitis)   plant. gout, arthralgia, 
      rheumatoid arthritis, 
      oedema, swelling 
      of joints and 
      poisoning.

 85 Nothosaerva  Amaranthaceae PASHANA Roots. Haemorrhage, 
  brachiata  BEDHA  fever, diarrhea, 
  (Alternate source    vomiting, burning 
  to Aerva lanata)    sensation, diabetes, 
      giddiness and 
      intoxication.

 86 Ocimum  Lamiaceae TULSI Roots, Cold, leprosy,
  americanum   leaves, dysuria, cough,
  (Alternate source   flower,  hiccup, intercostal,
  to Ocimum   seeds.  neuralgia, headache
  tenuiflorum)    and poisoning.

 87 Opuntia stricta Cactaceae BAHU- Leaf,  Poisoning, 
    DUGHDIKA fruit. diseases of vatam, 
      cough, leucorrhoea 
      and constipation.

    sl.  Name of the Family sanskrit part  Uses 
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 88 Oxalis corniculata Oxalidaceae CHANGERI Whole Spine, piles, 
     Plant. leprosy, diarrhea, 
      anaemia, fever and 
      distaste.

 89 Pergularia daemia Asclepiada- YUGAPHALA Roots. Mental diseases, 
   ceae   anemia, leprosy 
      and piles.

 90 Peristrophe  Acanthaceae KAKA- Whole Digestive disorders,
  paniculata  JANGHA plant. intermittent fevers, 
      fialarisis, worm 
      infestation and 
      skin diseases.

 91 Phyla nudiflora Verbenaceae TALAPIPPALI Fruit. Alleviating kapha
    (Jalakarna)  and vata.

 92 Phyllanthus Euphorbiaceae TAMALAKI, Whole Jaundice, dyspepsia,  
  amarus  BHUMYAA- plant.  diarrhea, colic, 
    MALAKI  dysentery, fevers, 
      menorrhagia, 
      ophthalmic 
      diseases, swellings 
      and ulcers, thirst, 
      bronchitis, leprosy, 
      anaemia, 
      biliousness, asthma 
      and hiccoughs.

 93 Phyllanthus Euphorbiaceae BHOOMXA  Whole Eye diseases,
  urinaria  MALAKEE plant. hiccup polyuria,
  (Alternate source     anaemia, jaundice,
  to Phyllanthus     thirst and
  amarus)     leprosy. 

 94 Phyllanthus virgatus Euphorbiaceae TAMALAKI, Whole Eye diseases,
  (Alternate source to   BHUMYAA- plant. hiccup polyuria,
  Phyllanthus amarus)  MALAKI   anaemia, Jaundice, 
      thirst and leprosy.

 95 Physalis minima Solanaceae AVAGUTHA  Roots. Diseases of blood, 
      fever and asthma.

    sl.  Name of the Family sanskrit part  Uses 
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 96 Pistia stratioites Araceae JALAKUM- Whole  Disorders of blood,
    BHEE plant. goitre and 
      emaciation.

 97 Plumbago  Plumbagin- CHITRAKA Roots. Sprue, leprosy,
  zeylanica aceae   rectal piles, worms, 
      anaemia, anorexia 
      and fever.

 98 Polygonum  Polygon- RAKTA Roots. Urinary
  plebeium aceae SHANKA-  disorders urinary 
    PUSPHI   calculi and poisoning.

 99 Portulaca  Portulacaceae LONIKA  Whole Piles, asthma, 
  oleracea   plant. cough, inflammations,
  (Alternate source     ulcers, oedema
  for Portulaca     and polyuria.
  quadrifida)  

 100 Rotula aquatica Ehretiaceae PASHANA Roots. Urinary calculi,
  (Alternate source   BEDHA  dysuria, wounds,
  to Aerva lanata)     piles, abdominal 
      disorder, cardiac 
      diseases, and 
      uterine diseases.

 101 Senna auriculata Caesalpini- AAVARTAKI Bark,  Polyuria, leprosy, 
   aceae   flower,  worms, diahorrea, 
     seeds. eye diseases and 
      haemorrhage.

 102 Sida acuta Malvaceae BALA Roots. Nervous diseases,
  (Alternate source     coryza, cardiac
  to Sida cordifolia)    diseases. 

 103 Sida cordifolia Malvaceae BALA Roots. Nervous disorders, 
      coryza and cardiac  
      diseases.

 104 Sida rhombifolia Malvaceae MAHABALA Roots, Cardiac diseases, 
     seeds.  piles and disorders 
      of nervous system, 
      dysuria, fever and 
      polyuria.
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 105 Solanum Solanaceae KAKAMACHI Fruit,  Leprosy, piles,  
  americanum   whole  fever, ordema, 
     plant.  polyuria, hiccup, 
      cardiac diseases, 
      vomiting.

 106 Solanum anguivi Solanaceae BRIHATI Roots, Dyspnoea, dysuria, 
     Fruit. dental diseases, 
      rheumatoid, 
      arthritis, oedema, 
      pain, anaemia, 
      alopecia and 
      urinary calculi.

 107 Solanum torvum Solanaceae BRIHATI Roots Dyspnoea, dysuria,
  (Alternate source to    Fruit. dental diseases, 
  Solanum anguivi)    rheumatoid, 
      arthritis, oedema, 
      pain, anaemia, 
      alopecia and 
      urinary calculi.

 108 Sphaeranthus Asteraceae MUNDI Whole  Anorexia, pain,
  indicus   Plant. jaundice, piles, 
      worms, blood 
      disorders, oedema, 
      scrofula, fialarisis, 
      dysuria, polyuria, 
      fever.

 109 Tephrosia Fabaceae SHARA- Whole  Worm infestations,
  purpurea  PUNKHA Plant. fever, urinary 
      disorders, leprosy, 
      liver disorders, 
      bronchitis, cough, 
      and dyspnoea, 
      diseases of blood, 
      chronic ulcers, pain 
      and poisoning.

 110 Teramnus mollis Fabaceae MAASHA- Roots Oedema, fever,
  (Alternate source of   APARNI whole diseases of blood,
  Teramnus labialis)   plant. pitta, burning 
      sensation, 
      rheumatism, 
      nervous disorders, 
      tuberculosis 
      and weakness.

    sl.  Name of the Family sanskrit part  Uses 
   No. species  Name used
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 111 Toddalia asiatica Rutaceae KANCHANA,  Roots, Paralysis, malarial 
    DAHANA leaves, and intermittent
     flowers. fevers, dyspepsia, 
      colic, flatulence, 
      diarrhea, cough, 
      bronchitis, nausea, 
      wound, filthy ulcers, 
      epilepsy, gonorrhea 
      and wasp-stings.

 112 Tragia involucurata Euphorbiaceae VRISCHIKALI Whole  Epilepsy, diseases
     plant. of kapha and vata, 
      dropsy and 
      dyspnoea.

 113 Tribulus terrestris Zygophyllaceae GOKSHURA Roots,  Strangury, dysuria,
     fruits,  vitiated conditions
     whole of vata and 
     plant. pitta, renal and 
      vesicle calculi, 
      anorexia, 
      dyspepsia, 
      helminthiasis, 
      cough, asthma, 
      consumption, 
      inflammations, 
      cardiopathy, 
      haemoptysis, 
      spermatorrhoea, 
      anaemia, scabies, 
      ophthalmia and 
      general weakness, 
      gonorrhea, gleet, 
      menorrhagia, 
      leprosy, skin 
      diseases, 
      haemorrhages and 
      ulcerative stomatitis 
      and rheumarthritis.

 114 Trichosanthes  Cucurbitaceae INDRAV- Whole Pruritus, burning
  tricuspidata  AARUNEE plant. sensation, fever,
  (Substitute drug     cardiac diseases,
  for Citrullus      stomach diseases, 
  colocynthis).    pain, poisoning, 
      and vertigo, cough, 
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      worms, leprosy, 
 114     jaundice and 
      diseases of blood.

 115 Tridax procumbens Asteraceae BHRINGA Whole General debility, 
  (Substitute to   RAJA plant. jaundice, spleen 
  Eclipta prostrata)    enlargement and 
      skin diseases.

 116 Tylophora indica Asclepiad- ANTRA-  Roots. Asthma, bronchitis,
   aceae PACHAKA  whooping cough,
    (Arkaparni)  diseases of
      head, thirst and 
      poisoning.

 117 Uraria  Fabaceae SALAPARNI  Leaves. Diarrhea,
  lagopodioides    intermittent fever
  (Alternate source     and inflammation
  to Desmodium     of the chest.
  gangeticum) 

 118 Vernonia cinerea Asteraceae SAHADEVI Roots. Fever, boils, eye 
      diseases, blood 
      disorders, worms 
      and sleeplessness.

 119 Wattakaka  Asclepiad- MURVA Roots. Diarrhea, polyuria,
  volubilis aceae   anaemia, boils, 
  (Alternate  source     leprosy, eye
  to Chonemorpha     diseases, vomiting,
  fragrans)    poisoning and fever.

 120 Xanthium indicum Asteraceae KACCHHAKA Whole  Anaemia,
     plant. constipation, 
      jaundice, worm 
      infestation, fever, 
      leucoderma, 
      biliousness, insect 
      bite, diseases of 
      teeth and gums in 
      children.
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   No. species  Name used
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Table 2 : list of forest weeds used for various diseases in ayurveda

     sl. No. Diseases No. of species used 

 1. Headache 2

 2. Anemia 8

 3. Arthritis / rheumatism 12

 4. Ulcers 15

 5. Cardiac diseases 16

 6. Gynecological disorders 19

 7. Poisons/bites 21

 8. Pain 23

 9. Ear/eye diseases 24

 10. Liver diseases 24

 11. Inflammation 25

 12. Diarrhea / dysentery 29

 13. General debility 29

 14. Sexual disorders 30

 15. Cough 31

 16. Nervous diseases 32

 17. Worms 32

 18. Asthma / bronchitis 33

 19. Urinary diseases 34

 20. Piles and rectal disease 35

 21. Abdominal disorders 48

 22. Fever 52

 23. Skin diseases 58

 24. Wounds 16
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Introduction

Forests are the world’s most important 
and most valuable renewable natural resource 
and also repositories of terrestrial biological 
diversity. Inventorization and documentation 
of biodiversity resources with an insight to 
forest conservation has become one of the 
most important environmental issues currently 
facing humanity, as a result of widespread 
deforestation and forest degradation. Medicinal 
plants are one of the most sensitive  
commodity areas of research exhibiting diverse 
life forms and occurring under varied ecologies 
practically occupying all floristic regions of 
the world today (Efferth and Greten, 2012). 

pROspeCTs OF MODeRN TeCHNIqUes IN plaNT BIODIveRsITY 
CONseRvaTION: aN INsIGHT TO FOResT eCOlOGY
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Medicinal plants as an integral element of the 
biodiversity is being discerned in the forestry 
also, as it is brought to light that about 85%  
of known and recorded medicinal plant  
diversity of the country is found in forests 
and wild habitats (FRLHT, 2006). About 960 
species of medicinal plants are estimated 
to be in trade of which 178 species having  
annual consumption levels in excess of 100 
metric tons have originates from wild sources 
(http://nmpb.nic.in/; Ved and Goraya, 2008).

Biodiversity-rich countries including India 
are keen in bioprospection; a process that 
involves exploration of biological material for 
commercially valuable genetic and biochemical 

abstract

Valuable plant genetic resources are being lost at an alarming rate due to varied human  
intervention including unsustainable harvesting and shifting cultivation which have in turn led to 
depletion of forest cover. Therefore, there is an urgent need for conservation, sustainable utilization 
and management of plant genetic resources. Genetic variation is believed to be a prerequisite for the 
short-and long-term survival of the plant species in their natural habitat. Documentation of genetic 
composition and structure of the rare and endangered plant species populations enhances our 
understanding of population dynamics, adaptation and evolution, resulting in to develop successful 
management strategies for their conservation. Molecular markers had always been a potential tool 
in biodiversity use and conservation by determining the phylogenetic relationships, redundancies in 
germplasm bank, gene tagging, and marker assisted selection. With the invention of most current 
molecular technology viz. DNA barcoding added hands in glove to generating a global, open access 
library of reference barcode sequences, which enables non taxonomists to cataloguing the plant 
biodiversity.

key words: Biodiversity, Conservation, Molecular tools, Genetic diversity. 
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properties. India is endowed with rich and  
diverse forest resources among 12 mega-
biodiversity countries of the world (Gadgil, 
1989). The forest resources are valuable as 
an integral part of the ecosystem, from the 
commercial point of view, and natural habitats  
of several species of plants and animals, as  
well as of several tribal groups of the world.  
With the fast rate extinction in the plant  
diversity in the current millennium; posing a 
major threat to the future biodiversity. Due to 
unsustainable harvesting for their multifarious 
utilization and habitat degradation, many  
plants have been assessed as endangered, 
vulnerable and threatened. Population growth, 
urbanization and unrestricted collection of 
medicinal plants from the wild are resulting 
in an overexploitation of natural resources. 
Our fragmentation and destruction of habitats 
constitutes a massive uncontrolled experiment  
in ecology and genetics. Therefore under-
standing how human activities influence 
ecological processes within forests is essential 
for developing effective conservation action  
(Gadgil, 1971; Champion, 1936; Lal, 1989; 
Hedrick and Miller, 1992). 

Since time immemorial, the exploitation 
of plants especially trees ecosystem for 
commercial issues resulted in mass destruction 
of forest cover year after year. The nature  
goes on rebalancing through the natural  
growth processes but with the expansion of 
agriculture, industrial revolution and urbanisation 
led to the depletion of forest biodiversity. The 
natural ways of management efforts through 
regulated and planned cutting of trees, control 
over forest fire, reforestation and afforestation, 
check over forest clearance for agriculture 
purpose, proper utilization of forest products  
etc. sustained perceptively (Check, 2011). On 
the other side; in the past couple of decades 
global resurgence in traditional health systems 
towards sustenance of healthy life testifies the 

urge of medicinal plants as one of the fastest-
growing segments of the alternative medicine 
market in India. India’s traditional systems of 
medicine (Ayurveda, Yoga, Naturopathy, Unani, 
Siddha and Homeopathy) are time tested and 
benefitting mankind even today. Medicinal 
plants contribute 80% of the raw materials 
used in the preparation of traditional drugs  
and 90-95% collection of medicinal plants 
are from wild of which more than 70% 
collection involves destructive and unscientific  
extraction (WHO, 2011). Many a times due to 
non availability of original plant drug results in 
substitution/ adulteration of potential herbal 
ingredients by some other species and 
globalization of trade in herbal product market 
is threatening the plant biodiversity. Thus  
there is an urgent need of having broadly 
acceptable technologies in order to achieve 
conservation and sustainable use of medicinal 
plants in context to save our natural resources 
(Mishra et al., 2016).

Conservation strategies

There have been much legislation, 
management programs, forestry acts, and  
survey efforts etc run by the government and 
deemed agencies to overlook the burning 
problems to optimize the symbolic of bio-
geographic areas to conserve plant biodiversity 
(Check, 2011; http://www.iisd.ca/forestry/
conserve.html). Beside these initiatives, there  
is a potential need of understanding the 
molecular mechanism of the biodiversity to 
overcome the resulting loss there by providing  
a potential way to conserve the elite  
populations. In this context there had been 
several studies implying the existing modern 
tools to document the populations on the basis 
of gene pool (Williams et al., 1990; Kumar et al., 
2014; Mishra et al., 2015;). 

(i) Documentation of genetic diversity: 
Genetic and ecological monitoring of plants 
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or populations not only enhances our under-
standing of population dynamics, adaptation  
and evolution, but also enable to track the  
changes due to climatic factors over a period 
of time by considering the reasons behind 
and probable consequences resulting in vital 
information for biological conservation (Hedrick 
and Miller, 1992). Prevailing phenomenon’s 
of genetic drift, inbreeding and population’s 
sensitivity to natural selection results in  
effective population size which is the  
fundamental factor in affecting the fate of 
any population (Li et al., 2012). Beside, 
rare and endangered plants tend to have 
small populations posing them vulnerable to 
environmental and genetic risk, thus loosing  
the extent of genetic variability (Hamrick and 
Godt, 1995). Sometimes or the other, many  
plants get subjected to harvesting to cater the 
need of the herbal industries and due to other 
natural threats to the seeds or fruits by the  
wild life’s and insects had depleted the 
population from wild and it is very difficult to 
restore. By entering into the gene pool of the 
existing populations to document the level of 
genetic diversity provide us the exact scenario  
of the populations needed to be focused. 
This not only results in identification of elite 
populations to be concerned as point of 
conservation but also provide with a baseline  
for successful breeding studies which also helps 
in increasing the biomass. These concerns 
assume paramount importance warranting 
urgent efforts to catalogue, conserve, manage 
and utilize our national wealth. However need  
of plant for the pharmaceutical industries are  
also a vital part which cannot be compensated  
but can be programmed to sustain the  
biodiversity (Mishra et al., 2016).

(ii) Cataloguing of plant biodiversity: 
Taxonomists are busy naming and annotating 
the huge number of organisms constituting 
our biodiversity. Large numbers of species 

are described each year. But majority of the  
population is unaware that we still have a 
vast biodiversity left unexplored (Costello et 
al., 2013). The broadly available commercial 
technologies used for authentication of plant-
based commodities include physical methods, 
chemical/biochemical methods, immunoassays 
and the most recent DNA-based molecular 
tools. The traditional way of classifying  
and documenting genetic resources by 
morphological and agronomical traits is not a 
true representation of exact genetic diversity 
and composition of the gene pools. However, 
phenotypic plasticity and genetic variability 
that are common in many groups often tend 
to overlook morphologically cryptic taxa.  
Requirement of high level of expertise to 
use the particular life stage or gender based 
morphological keys is another major limitation 
of morphology-based identifications. Besides 
taximetrics, chemotaxonomy-on presence 
of absence on chemical constituents is also 
employed in many pharmaceutical industries 
which did not evolve successfully due to 
physiological and storage conditions of the  
raw drug. Hence, the idea of focusing on the 
recent advances in genomic strategies and 
tools that aid in characterizing, utilizing and 
conserving biodiversity was conceptualized. 
During the last decade numerous omics 
techniques have been and are being developed 
for their potential application in characterization 
of the vast germplasm resources, and also in 
their meaningful management, preservation  
and utilization in both in-situ and ex-situ 
conservation. DNA Barcoding is another 
technology to provide robust species 
characterization and authentication in the post 
genomic era (Mishra et al., 2016). 

Modern techniques

Molecular technology is believed to be a 
reliable alternative tool for the identification of 
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plants through their ability to detect variability 
at the DNA level. In the last decade, several 
genome-based methods (RFLP, AFLP, and 
SCAR etc.) have been developed for the 
degree of relatedness among individuals, 
determination of social behaviour, reproductive 
success and mating choice but there is no  
single universally applicable approach that 
provides a comprehensive solution for many 
of the problems concerning plant identification 
(Table 1). Many times various tools have  
been found to complement each other for  
specific applications. These techniques differ 
in their resolving power to detect genetic 
differences, the type of data generated and  
their applicability to particular taxonomic  
levels. So, there is a potential need for the 
development of robust DNA-based markers 
for plant identification and authentication at 
commercial level (Karp et al., 1997).

(I) Molecular Markers: Molecular markers 
technologies had always been a potential 
tool in biodiversity use and conservation by 
determining the phylogenetic relationships, 
redundancies in germplasm bank, gene  
tagging, marker assisted selection etc (Arif  
et al., 2010). They are the accurate approach to 
attain adequate and appropriate conservation  
by answering the biological questions  
underlying the understanding of genetic  
diversity in a rapid and thorough manner. Two 
basic classes’ viz. Protein markers and DNA 
markers have been developed at the protein  
and DNA level respectively. Protein markers 
more commonly termed as biochemical  
marker which detect polymorphism based on 
migrational properties of proteins and enzymes 
which are revealed by specific histochemical 
stains corresponding to assays. The major 
drawback associated is being influenced by 
the environment and changes in different 
developmental stages. Besides, Isoenzyme is 
considered to be robust complement to simple 

morphometric analysis of variation. On the 
other side, DNA markers commonly termed as 
molecular markers detects variation based on 
nuclear and organellar DNA, which is found 
in mitochondria and chloroplasts. They are 
potential in terms of no effect of environment 
and existing in unlimited numbers within the 
entire genome. Molecular markers are basically 
categorised into dominant and co-dominant 
based on their identification of homozygote’s  
and heterozygote’s within the organism 
respectively. However co-dominant markers  
are considered more beneficial in terms of 
identifying more than one allele which enables 
to follow a particular trait through mapping 
techniques. The following table summarizes 
the various molecular techniques developed 
so far with their potential applications plant  
in biodiversity conservation (Kumar et. al, 2009).

(II) DNa Barcoding: In the last decade, 
DNA sequences have been increasingly used 
in the phylogenetic analysis of a large number  
of organisms, since there is great potential 
instability among scientists regarding  
taxonomic annotation of species according to 
traditional taxonomy. Among other approaches 
proposed to overcome the difficulties of 
traditional taxonomy, DNA barcoding proposed 
by Hebert et al. (2003) has been found to 
be successful in the identification of existing 
species and the discovery of unknown species. 
It is a technique in biodiversity research 
wherein we use a standardized region of 
DNA for identifying a species or a taxon. The  
region used for identification is known as  
‘DNA barcode’ which constitutes a small part 
(a few bp) of the genome and can be easily 
obtained. Various regions of DNA are used 
as markers in the DNA barcoding process. 
Two main characteristics of a good marker 
are its universality and high resolution. For 
efficient discriminatory power, a marker should 
necessarily show high inter and low intra-specific 
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sl. No. Molecular Techniques potential application Reference

     1. Multiplex PCR Specific PCR primers are designed  Chiang et al., 2012;
  and amplification carried out both  Jigden et al., 2009
  in individual pairs and in  and 2010
  combinations of many primers, 
  under a single set of reaction 
  conditions. 

    2. PCR-short tandem  Microchip electrophoresis method Qin et al., 2005
 repeats (STR) coupled with the PCR-short tandem  
  repeats (STR) technique is 
  developed. 

     3. Restriction fragment PCR amplified product of specific  Biswas et al., 2013;
 length polymorphism targeted gene is subjected to  Lin et al., 2012;
 (RFLP) restriction digestion with different  Watthanachaiying-
  restriction enzymes. Resulting charoen et al., 2010 
  DNA fragments are separated on 
  agarose gel electrophoresis and 
  transferred to membrane via 
  blotting procedure followed by 
  detection on X ray film with the 
  labelled probes. 

     4. Amplified fragment  Genomic DNA is digested with Gowda et al., 2010; 
 length polymorphism  pair of restriction enzyme followed Passinho-Soares
 PCR (AFLP) by the ligation of adapters to the  et al., 2006
  sticky end of the restriction 
  fragments. Selective amplification 
  of some of these fragments is 
  carried out with two PCR primers 
  that have corresponding adaptor 
  and restriction site specific 
  sequences. 

     5. Random amplified  Specific marker defined polymorphic Cao et al., 2010;
 polymorphic DNA  termini are sequenced and primers Cao et al., 2010;
 (RAPD) and  are designed for specific amplification Venkatasubra- 
 Sequenced of a particular locus in targeted manian, 2008;  
 characterized  species. Gosh et al., 2011;
 amplified region  Gupta and Mandi, 
 marker (SCAR)  2013; Ruzicka et al., 
   2009; Wang et al., 
   2001

Table 1: list of molecular techniques with their potential application
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      6. Inter-simple  ISSR amplification is carried out Sharma et al., 
 sequence repeat  using PCR primers complementary 2008b; Su et al.,
 (ISSR) and Simple  to two neighbouring microsatellites. 2008; Tamhankar
 sequence repeats  SSR are developed through the et al., 2009  
 (SSR) constructed genomic library enriched 
  with repeated motifs. Isolation and 
  sequencing of microsatellite containing 
  clones are done followed by designing 
  of primer and PCR amplification using 
  the designed primer pair.  

      7. Arbitrarily primed The nucleotide sequences of one or Cao et al.,1996; 
 (AP)-PCR and the  more genetic loci (genes) are Desmarais et al.,
 Direct amplification  determined and the sequences that 1998; Ha et al.,
 of length poly-  are characteristic of a given species 2001
 morphism (DALP) are identified and sequenced.   

      8. Amplification refractory  Allele-specific primer pairs were Chiang et al., 2012;
 mutation system  designed based on detected Diao et al., 2009;
 (ARMS) and Multiplex  mutation site within sequence data Qian et al., 2008;
 ARMS (MARMS) of the target species and identification  Wang et al., 2011.
  carried out using MARMS. 

      9. Quantitative real time  Specific genomic locus of choice is Xue et al., 2009;
 PCR (Q-PCR/qPCR) employed with the different analysis  Xue and Xue, 2008
  applications of real time PCR to 
  exhibit differentiation. 

    10. Loop-mediated  Amplification carried out under Sasaki et al., 2008
 isothermal amplification isothermal reaction conditions using 
 (LAMP) allele-specific primers designed, 
  based on the 18S ribosomal 
  RNA gene sequence. 

     11. DNA sequencing Involves thermostable DNA Kretz et al., 1994 
  polymerase and dideoxynucleotide 
  triphosphates to generate chain-
  termination sequence with a 
  temperature-cycling format. 

sl. No. Molecular Techniques potential application Reference
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variability. This difference between the inter-  
and intra-specific distances is known as the 
‘DNA barcoding gap’. In animals, COI is used 
as the universal barcode marker but a similar 
general barcode for plants has remained  
elusive (Kress and Erickson, 2008). COI has 
shown a good success rate in animals but  
in plants, due to its limited divergence, it 
cannot be preferably used. There has been 
much debate about the regions to be used  
as barcodes in case of plants (Hollingsworth  
et al., 2011). Because species discrimination 
in plants is more difficult due to greater levels 
of gene tree paraphyly (Fazekas et al., 2009), 
during the last decade, major candidate regions 
matK, rbcL, trnH-psbA, ITS, trnL-F, 5S-rRNA and 
18S-rRNA have been tested for use in plants 
with respect to their discrimination capacity 
(Mishra et al., 2016). Cowan and Fay (2012) 
have described the major challenges associated 
with DNA barcoding of plants although still 
the number of barcoding studies in plants is 

on the rise owing to its usefulness as instant 
identification of unknown samples.

Two international initiatives working towards 
the development of DNA barcoding include 
iBOL and CBOL. The International Barcode of 
Life project (iBOL) is the largest biodiversity 
genomics initiative ever undertaken. Its  
mission includes maintenance of the barcode 
reference library BOLD (Barcode of Life Data 
systems) and further establishing it as a  
robust resource by 2017 including animal,  
plant and fungal species (Ratnasingham and 
Hebert, 2007). The work of iBOL consortium is 
carried out by its constituent nodes comprising 
several nations clustered into separate Working 
groups. Consortium for the Barcode of Life 
(CBOL) is another initiative established in 
2004 working towards the development of DNA 
barcoding as a global method for identification 
of flora and fauna constituting the earth’s 
biodiversity.

sl. No. Molecular Techniques potential application Reference

     12. DNA microarray Species-specific oligonucleotide  Carles et al., 2005;
  probes were designed from 5S  Schena et al., 1998
  ribosomal RNA gene sequence and 
  immobilized on silicon chip. 
  Target sequences were amplified 
  and fluorescently labelled by 
  asymmetric PCR. 

    13. Specific Expression SESA carried out on cDNA Shukla et al., 2013 
 Subset Analysis  populations derived from the active
 (SESA) part (therapeutically useful) and 
  other major tissues of the target 
  plant species, which serve as tester 
  and driver, respectively. The ESTs 
  obtained were further subjected to 
  computational analysis. 

[Source: Mishra et al., 2016 with author’s consent]
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Case studies

1. Terminalia chebula Retz. is a moderate 
tree belongs to the family Combretaceae. The 
plant is highly valued for its pharmacological 
and ethnobotanical properties. Presence of chief 
phytoconstituents viz. chebulic acid, chebulagic 
acid, chebulinic acid, corilagin, gallic acid and 
ellagic acid credit it to a plant of high industrial 
importance with its polyherbal formulations. 
During a field survey in different geographical 
location of Western Ghats at the outskirts of 
Sagar, Shivamogga district of Karnataka, the 
plants of T. chebula were found to exhibit lot 
of morphological variation in fruit type and leaf 
size too. Among them, five different biotypes 
were collected separately for deep study. Leaf, 
bark and fruits were collected separately and 
shade dried till it is devoid of all the moisture. 
The medicinally important part fruit showed 
huge variation in shape, colour, size, and taste 
too. All the five biotypes were further screened 
for the content of gallic acid and ellagic acid  
in leaves, fruits and barks with the help of  
HPTLC. It was interesting to conclude that 
gallic acid was present only in fruits while 
ellagic acid was found in all the three parts 
with its predominancy in fruits. More over all 
the biotypes showed much variation in the  
content of gallic acid and ellagic acid. On the  
other side, the molecular study of all the five 
biotypes with ISSR markers resulted in high 
polymorphic variations with Biotype 3 found 
to be of highest polymorphic along with the 
highest accumulator of gallic acid. The results 
of the study shed light on the identification  
of potential gene pool which made it to  
consider as a population for highest 
conservation concern. Besides, identification 
and standardization of plant products is also 
essential for the herbal products to attain the 
efficient therapeutic potentials (Manuscript 
under Communication). 

2. Terminalia being a potential medicinal 
genus, its taxonomic status has been very 
controversial as it exhibits various morphotypes 
scattered in diverse regions, which might be 
distinct species, sub-species/varieties, ecotypes 
and natural hybrids. In order to overcome the 
morphological disparity, three plastid regions 
(rbcL, matK and trnH-psbA) and one nuclear 
marker (ITS) from 134 individuals representing 
16 Terminalia species were evaluated to  
assess their discriminatory power as candidates 
for DNA barcoding. The various approaches  
viz. tree-based, best match and Pair-Wise 
Genetic distance-based; provided different 
species identification power. The nuclear region 
ITS showed the best discrimination ability of  
all the single markers tested, discriminating  
75% and 44.19% of the species based on 
best match and neighbour joining tree building 
method. Besides, with the Pair-Wise Genetic 
distance method too, ITS showed the better 
resolution by showing barcoding gap between 
25-75%. Moreover, ITS in combination with 
other loci gave better results as compared to 
rbcL+matK, which concludes for the best locus 
in case of Terminalia species. DNA barcoding 
provided some information for delineating 
the species, identifying potential cases of 
hybridization and detecting rapid radiation  
events in the genus. Overall, based on the 
observations, DNA barcoding is a useful 
technique for the integrative taxonomy of the 
genus (Manuscript under Communication).

Conclusions

Biodiversity characterization based on 
molecular tools can play potential role in 
extricating the history by evaluating the genetic 
variability and population demography which is 
a crucial factor for the conservation and proper 
management of genetic resources in modern 
scenario. Prioritization of species for genetic 
characterization is another remarkable issue 
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which there by provide us with the potential 
drug in herbal market. Hitherto, DNA based 
technologies had always been the primary tool 
to enter into the gene pool of any population. 
During the last decade, molecular markers  
have shown their powerful applications in 
dissecting the elite population for breeders. 
Advent of DNA barcoding added hands in  
glove to generating a global, open access  
library of reference barcode sequences, 
which enables nontaxonomists to identify and 
authenticate the specimens. In the near future, 
the resulting growth of omics technologies  
will add impressive tool in both basic and  
applied research to evaluate our genetic 
resources.
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Introduction 

Growth of our society and civilization 
heavily rely upon the mining industry to 
operate and maintain comfort. The end result 
for mining activities on the surface is mining 
wastes and alteration of land forms which 
is a concern to the society and it is desired 
that the pristine conditions are restored. The 
mining disrupts the aesthetics of the landscape 
soil components such as soil horizons and 
structure, soil microbe populations, and nutrient 
cycles which are crucial for sustaining a  
healthy ecosystem and hence results in the 
destruction of existing vegetation and soil  
profile (Kundu and Ghose, 1997). The 
overburden dumps include adverse factors  

abstract

A study was conducted to investigate the influences of vermicompost and vermileachate on  
physic-chemical properties of coal mine soil. The present study includes  treatments viz., T00: CMS + 
Sand + FYM (25kg: 25kg: 25kg), T0: CMS +Sand + FYM (75kg: 0:0), T1: CMS +Sand + VC (150kg: 
7.5kg: 7.5kg), T2: CMS +Sand + VC (150kg: 15kg: 15kg), T3: CMS +Sand + VC (150kg: 22.5kg: 
22.5kg), T4: CMS +Sand + VC (150kg: 30kg: 30kg), T5: CMS +Sand + VL (150kg: 7.5kg: 15L),  
T6: CMS +Sand + VL (150kg: 15kg: 22.5L) and T7: CMS +Sand + VL (150kg: 22.5kg: 30L). 
Untreated mine soil had about 83% coarse fragment content. It was sandy in nature and pH was 
acidic. Vermicompost and vermileachate increased clay and silt content by 5% and reduced sand 
level by 10%. Incorporation of sand helps enhance porosity of coal mine soil where vermicompost  
and vermileachate act as microbial inoculums for initiation of weathering and improves soil 
conditions by reducing bulk density and pH and increasing organic carbon and N2 content in the 
treated mine soil. These results ensured that organic manures like vermicompost, vermileachate,  
etc. play important role in early reclamation of coal mine soils. 

key words: Mine, Soil, Properties, Coal, Reclamation, Vermicompost, Vermi-leachate.

such as elevated bioavailability of metals; 
elevated sand content; lack of moisture; 
increased compaction; and relatively low  
organic matter content. Acidic dumps may 
release salt or contain sulphidic material,  
which can generate acid-mine drainage 
(Ghose, 2005). The effects of mine wastes 
can be multiple, such as soil erosion, air and 
water pollution, toxicity, geo-environmental 
disasters, loss of biodiversity, and ultimately 
loss of economic wealth (Wong, 2003; Sheoran 
et al., 2008). The detrimental effect of mining 
on soil, water, and air quality has been and  
will continue to be a subject of concern. The 
long-term success of land reclamation efforts 
requires the maintenance and improvement  
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of soil quality and the restoration of soil  
physical, biological, and chemical functions 
(Bendfeldt, 1999). Long term mine spoil 
reclamation requires the establishment of  
stable nutrient cycles from plant growth and 
microbial processes (Singh et al., 2002, Lone 
et al., 2008; Kavamura and Esposito, 2010). 
Reclamation strategies must address soil 
structure, soil fertility, microbe populations, 
top soil management and nutrient cycling in 
order to return the land as closely as possible 
to its pristine condition and continue as a self-
sustaining ecosystem.

Characterization and knowledge of 
important mechanisms viz., soil organic 
matter accretion, aggregate stability, nitrogen 
mineralization, and other soil properties will  
help natural resource managers assess 
ecosystem stability, soil function and quality of 
mine soil. Assessment of these functions and 
qualities will allow for earlier intervention and 
proper design of site specific management 
practices. Tree and vegetation response to 
soil organic matter amendments is also critical 
in assessing whether mined land reclamation 
requirements that meet short term success 
standards are effectively achieving long-term 
ecosystem and sustainable mine soil quality 
goals. In keeping these in mind, the present  
study was attempted to characterize physic-
chemical properties of vermicompost and 
vermileachate reclaimed coal-mined soil.

Materials and methods

study site Description and Design

A study was conducted during in the month 
of  March – June,  2011 at Forest Research 
Centre (Institute of Forest Productivity), Mandar, 
Jharkhand (23° 27’ 41.3” N and  085° 05’ 57.0” 
E) at an altitude of 703m above mean sea level, 
having an annual average rainfall of 1400mm; 
humid to sub humid tropical type of climate.  

Annual temperature ranges from maximum 42  
to 20°C during summer and 25 to 4°C during 
winter season.  Soil of study site is lateritic in 
nature.

Design of the experiments

To study influences of vermicompost and 
vermileachate, an experiment was initiated 
on 2nd April, 2011 at Forest Research Centre, 
Mandar (Ranchi), Jharkhand. There were  
eight rectangular box like beds with size  
340 x 136 cm made with bricks ling on raised 
cement-platform (about 3ft height from the 
ground). Beds were filled with coal mine soil 
@ 150 kg coal mine soil per bed. Then each 
bed was divided in to 4 equal sub-plots with 
dimensions of 136 x 75 x 17cm. Thereafter, the 
beds were subjected to different treatments. 
Treatments were includes:

T00: CMS + Sand + FYM (25kg: 25kg: 25kg)
T0: CMS +Sand + FYM (75kg: 0:0)
T1: CMS +Sand + VC (150kg: 7.5kg: 7.5kg)
T2: CMS +Sand + VC (150kg: 15kg: 15kg)
T3: CMS +Sand + VC (150kg: 22.5kg: 22.5kg)
T4: CMS +Sand + VC (150kg: 30kg: 30kg)
T5: CMS +Sand + VL (150kg: 7.5kg: 15L)
T6: CMS +Sand + VL (150kg: 15kg: 22.5L)
T7: CMS +Sand + VL (150kg: 22.5kg: 30L)

sampling and data collection 

The rock content and colour of the coal 
mine soil was observed physically and recorded. 
Before beginning of the experiment, three soil 
samples per bed (treatment) were collected 
randomly by making a pit from surface to 
bottom in zigzag manner. All these subjected 
to laboratory analysis for estimating physical 
and chemical properties of the soil following 
standards described by Black (1965). In the 
similar manner, soil samples were collected 
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at the end of 3rd month of the experiment and  
subjected to laboratory analysis to understand 
the changes in the physic-chemical properties  
of treated soil. Each treatment was replicated 
thrice and data was presented mean of the 
replications (n=3). 

Results and Discussion
Characteristics of un-treated coal mine soil
rock content

The soil particles with <2 mm are 
responsible for majority of water and nutrient 
holding capacity in the mine soils. Particles 
>2 mm are referred to as coarse fragments. 
Soils constituting high coarse fragments have 
larger pores that cannot hold enough plant 
available water against leaching to sustain 
vigorous growth over the summer months. The 
present study revealed that the coarse fragment  
content was greater than 83%. Sheoran et 
al (2010) reported that the coarse fragment 
contents in a typical mine soil vary between 
30 to 70% due to differences in rock hardness, 
blasting techniques, and soil handling. Particle 
size distribution of mine soils is directly inherited 
from their parent rocks or soils. Hu and  
others (1992) are of the opinion that soil with 
stone content greater than 50% should be rated 
as poor quality. Stone content of coal mine 
overburden dumps has been reported to be as 
high as 80 - 85% (Maiti and Saxena, 1998). 

Colour 

The colour of a mine soils or weathered 
mine soil can tell us much about its weathering 
history, chemical properties, and physical  
make up. Bright red and brown colours in soils 
and soils generally indicate that the material 
has been oxidized and leached to some  
degree. These materials tend to be lower in  
pH and free salts, less fertile, low in pyrites, 
and more susceptible to physical weathering 

than darker coloured materials. Gray colours  
in rocks, soils and soils usually indicate a lack  
of oxidation and leaching and these materials 
tend to be higher in pH and fertility. Very 
dark gray and black rocks, soils, and mine 
soils contain significant amounts of organic  
materials and are often quite acidic. Dark 
colored soils are also difficult to re-vegetate 
during the summer months because they  
absorb a great deal of solar energy and become 
quite hot (Fig. 1a-d). Daniels (1999) reported 
similar observations in his study.

soil Texture

The relative amount of sand (2.0 - 0.05 
mm), silt (0.05 - 0.002 mm), and clay (< 0.002 
mm) sized particles determine the texture of  
soil. Mine soils with sandy textures cannot  
hold as much water or nutrients as finer textured 
soils like loams and silts. The silts are finer 
textured soils and have a tendency to form  
surface crusts, often contain high level of 
soluble salts, and have a poor consistence. 
The proportion of particles in coal mine soil  
was 70% sand, 17% silt and 12% clay found 
in the present study (Table 1). Ghose, (2005) 
reported the maximum sand content of 66% 
and clay only 8.6% in mined soil. Singh  
et al., (2004) and Singh and Singh, (2006)  
also reported maximum content of sand  
(80%) and least content of clay (11%) at the 
Singrauli Coal field India. Thus results of the 
present study were highly comparable with that 
of above-said authors.

Bulk Density and compaction

The data revealed that the bulk density  
of coal mine over burden soil was 1.16 g/cm3.  
The bulk density of productive natural soils 
generally ranges from 1.1 - 1.5 g/cm3 (Bendfeldt, 
1999). High bulk density limits rooting depth  
in mine soils. In seven year old overburden 
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  (a)  Bird view of coal-mine site

(e) Different color of coal-mine spoil              

  (b) Over-burden coal-mine spoil

(f) Sample collection for analysis

Fig. 1: Characteristics of coal-mine soil at khilari (Ranchi), Jharkhand

dumps, the bulk density was found to be as high 
as 1.91 Mgm-3 (Maiti and Ghose, 2005). Bulk 
density in the soil under a grass sward in the 
UK has been found to be as high as 1.8Mg m-3 
(Rimmer and Younger, 1997). Thus, the result of 
present study suggests that the bulk density of 
coal mine soil is not a major limiting factor for 
revegetation.  

Soil compaction directly limits plant growth, 
as most species are unable to extend roots 
effectively through high bulk-density mine soils. 
Severely compacted (bulk density > 1.7 g/cc) 
mine soils, particularly those with less than two 
feet of effective rooting depth, shallow intact 
bedrock and the presence of large boulders in the 
soil simply cannot hold enough plant-available 
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water to sustain vigorous plant communities 
through protracted drought. Three to four feet 
of loose non-compacted soil material is required 
to hold enough water to sustain plants through 
prolonged droughts. 

Influences of vermicompost and vermi-
leachate on physical properties of coal mine 
soil 

Texture

Texture determines the retention and 
movement of air and water and biological activity 
in soil.  The results revealed that vermicompost 
incorporation did not make any changes in the 
texture of 3-month old reclaimed mine soil. 
Further, it was noted that both silt and clay  
per cent were increased about 5% in all 
treatments including control. On other hand, 
sand percentage was decreased by about 
10% (Table 1). Similar results were reported  
by Bendfeldt (1999). He pointed out that 
the coarse fragment content of native soil – 
amended mine was significantly lower than  
saw dust and sludge – treated plots. It is  
believed that the change in content was due  
to the rapid weathering, root decomposition  
and organic acids. 

Bulk density and particle density

Bulk density is an important physical  
attribute that expresses vital physical 
characteristics of the soil, which indicates  
the state of soil fertility as it affects the 
compactness, porosity, structure, and aeration 
and root penetration.  The bulk density was 
found to be lower at three month old soil in 
comparison with freshly vermin-composted  
soils (Table 1).  The bulk density was ranged 
between 1.01 – 1.29 g/cc at beginning of the 
treatment. The bulk density was high in T7 and  
low in T2 at beginning of the experiment. At end  
of 3rd month, the bulk density lied between  

0.99 – 1.11 g/cc. The highest value of the bulk  
density was recorded in T4 & T5 where lowest 
was in T1 at 3-month old coal mine soils. The 
vermi compost and sand were contributing  
factors for these variations. For good plant  
growth, bulk density should be below 1.4g/cc  
for clays, 1.6g/cc for sand (Lindsay and Norvel, 
1978).  These variations might be due to root  
growth of trees. These observations were  
similar to that of Gupta and Sharma (2009).   
The bulk density appears to be a function of  
organic matter of the treatments and was 
inversely correlated with organic matter content  
(Bendfeldt, 1999). The particle density of 
vermicompost treated coal mine soils lied 
between 1.55 (T2) – 1.96 (T1) and 1.58 (T6) 
– 1.95 g/cc (T7) at beginning of the treatment  
and end of 3rd month, respectively (Table 1).  

porosity 

The data revealed that porosity of 
vermicompost treated soil varied from 35% 
to 44% and 31% to 45% at beginning of the 
experiment and end of 3rd month, respectively. 
It was found that the porosity was high in T1 
and low in T7 and T6 at beginning and end of 
3rd month period, respectively. There was an 
interesting decreasing trend was found from 
T1 to T5 among vermicompost treated soils  
and on other hand, it was shown increasing 
trend with vermin-leachate treated soils at end  
of 3rd month (Table 1). This difference may  
be due to presence of higher organic acids 
exudates from vermicompost act as soil  
particle binder. Bendfeldt (1999) reported that 
the total porosity of the amended soils was 
ranged from 46 – 59%. 

Maximum water Holding Capacity and 
volume expansion  

The water holding capacity (WHC) of a soil 
is a very important agronomic characteristic.  
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Soil water holding capacity is controlled  
primarily by the soil texture and the soil organic 
matter content. Soil texture is a reflection of  
the particle size distribution of a soil. The data 
on water holding capacity of vermicompost  
and vermin-leachate treated coal mine soils 
revealed that the WHC ranged between 28% 
and 45 % at beginning of the experiment and 
31 and 43 % at end of 3rd month. The highest 
WHC was found in T2 at beginning and T1 at 
end of 3rd month. The lowest value WHC was 
31% recorded in T6 at end of 3rd month. Overall, 
the WHC of vermicompost treated mine soil  
was lower than that of vermin-leachate treated 
mine soil and control (Table 1). 

Influences of vermicompost and vermi-
leachate on chemical properties of coal mine 
soil 

acidity (pH)

The significant changes were observed in  
pH of 3-month old organic vermin-composted 
soils (Table 2). The pH had shown slightly 
decreasing trend with increment of vermi-
compost in 3-month old vermin-composted  
soil. However, it was being shown increasing 
trend in the vermin-leachate treated soil of 
same age. The maximum pH was observed in 
T2 (7.529) of freshly vermin-composted soil  
and minimum was in T6 (5.97) of 3-month old 
soil. The release of organic acids from the  
added vermin-composted into the soil, 
accumulation of exchangeable Na+ and CaCO3 
were might be the contributing factors for 
lowering pH values of soil (Suthar, 2007a;  
Elvira et al., 1998).

electrical Conductivity (eC)

The 3-month old vermin-composted mine 
soils had shown interesting variation in EC),  
when compared to that of freshly vermin-
composted soils. The EC of 3-month old 

vermin-composted mined soils was found to 
be decreased nearly ten-fold of that of the EC 
value of freshly vermin-composted soils. The 
maximum EC (1.13 mS/cm) was observed 
in T4 of freshly vermin-composted soils and 
the minimum EC (0.012 mS/cm) was in T7 
of 3-month old mine soils (Table 2). Thus, EC  
value was higher in all the treatment of freshly 
vermin-composted soils than that of control,  
while it was found lower in all treatments of 
3-month old mined soils. The presence of  
higher amount of organic acids released from  
leaf litter, which may be responsible for 
accumulation of soluble salts in the soils.

Organic Carbon and Organic Matter

The organic carbon is an index of dump 
material productivity and the amount of carbon 
broken down from plants and animals tissue 
that stored in soil (Dekka et al., 2008).  The OC 
(%) had shown decreasing trend from T1 to T7 
in 3-month old vermin-composted soils. The 
maximum OC (7.1%) was observed in the T4  
of freshly vermin-composted soils and the 
minimum (1.9%) was recorded in T7 of 3-month 
old vermi-leachate treated soils. Further, the 
OC content was found to be increased in all 
treatments of both freshly vermin-composted 
and 3-month old vermin-composted soils,  
while it had been decreased in vermileachate 
applied mine soils. The soil organic matter 
(SOM) content of treated mine soils also  
followed same trend as organic carbon. It was 
found that both organic carbon and organic 
matter content was reduced to 50% from that 
of in beginning of the experiment. The highest 
reduction of these was 71% in T1 and lowest 
in T6 (Table 2).  This difference may be due 
to nutrient harvest by test plants and delay in 
initiation mineralization process. In fact, soil 
quality is rated as good, if the organic carbon 
content is greater than 0.8% (Ghosh, 1983). 
Thus treated mined soil provides favourable 
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conditions for normal growth of plants.  
Bendfeldt (1999) reported that after five  
growing seasons, SOM levels of all treatments 
(excluding sawdust) increased. However, the 
sawdust treatment remained rather constant 
over the 5-yr period. The control contained 
comparatively low SOM levels and was lower 
than levels typical of forest soils (Pritchett  
and Fisher, 1987). The reduction in SOM 
levels during this time suggests decreased 
SOM content by the vegetation and process of  
nutrient cycling yet to start. 

available Nitrogen

The per cent of available nitrogen and 
available phosphorus had shown decreasing 
trend from T1 to T7 of 3-month old mined  
soils. The maximum value of both available 
nitrogen and available phosphorus was  
observed in the T1 of freshly vermin-composted 
soils, while minimum value of the same in  
T6 of 3-month old mined soils and T5 of  
freshly vermin-composted soils, respectively 
(Table 2). 

available phosphorus

The available phosphorus content in  
3-month old vermin-composted soils was low 
which might be due to low microbial population, 
resulting in poor mineralization and organic 
decomposition process in the treated soils 
(Arvind et al., 2011). Srivastava and Singh 
(1988) reported that the reclaimed mine 
site contained 32% less phosphorus overall 
and much less plant-available phosphorus  
compared to a managed forest, which could  
have long-term implications for plant nutrition 
and ecosystem development. Available P 
was lower than the available N and K due to  
reduction in soil microbes (Miller and Cameron 
1976; Ghose, 2004) and presence higher 
proportion of un-weathered parental materials. 

exchangeable potassium 

The exchangeable K+ content was found  
to be higher in all treatments of 3-month old  
mined soils than that of freshly vermin-
composted soils. The exchangeable K+ was  
high (9.536 meq) in T2 of 3-month old mine  
soil, while T7 of freshly vermin-composted soil 
had low K+ (Table 2). 

exchangeable sodium

The data revealed that exchangeable  
Na+ content ranged from 0.05% to 0.12% and 
0.07 to 0.22% at beginning of the experiment 
and end of the 3rd month period. An interesting 
trend was found that Na+ content was increased 
in all treated soils and control at end of 3rd month 
period except T3 (Table 2).

exchangeable Calcium and Magnesium

The exchangeable Ca2+ content did not 
show any typical trend. It was found that 
Ca2+ content was high in T2 and lowest in 
T7. Further it was observed that Ca2+ content 
was slightly increased in control, T3, T5 and 
T7 where as it decreased in rest of amended 
soils. Over all changes in Ca2+ content was not 
much significant. The maximum Ca2+ content 
was recorded in T2 and T3 at beginning of the 
experiment and end of 3rd month, respectively. 
On other hand, the Mg2+ content was found to 
increased many fold at end of 3rd month from  
the level of it at beginning. The highest Mg2+ 
content was noted in T3 at both beginning  
and end of 3rd month period where as the lowest 
Mg2+ content was in T2 and T7 at beginning  
and end of the 3rd month period (Table 4.2). 

Cat-ion exchange Capacity (CeC)

The data revealed that the CEC was 
ranged from 0.63 – 8.26 m eq/100g soil 
at beginning of the experiment. At end of   
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3rd month, the CEC was laid between 1.32 and 
11.45 m.eq/100g soil. It was observed that  
the CEC had increased significantly during 
initiation time to end of 3rd month period in all 
treated mine soils except T1, T4, T7 and control 
where the CEC decreased. The maximum  
value of CEC was 11.45 m.eq/100g soil found  
in T5 and lowest CEC in control at end of  
3rd month of the experiment. The highest CEC 
increase was 7.7 m eq/100 g soil recorded in  
T3 (Table 2).

Conclusion 

Coal mine soils are un-weathered, acidic 
and sandy texture with more than 83% coarse 
fragments. From results of this study, the  
physico-chemical properties of coal mine 
significantly changed towards normal soil 
conditions, especially reducing bulk density, 
pH and increasing organic carbon and nitrogen 
content. As coal mine soils are un-weathered 
materials, it requires external nutrient support 
and microbial inoculums to start weathering 
process and for plants planted in it. From 
results of the present study, it is concluded that 
mine soil can be successfully reclaimed with 
vermicompost and vermileachate.
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Karnataka State Medicinal Plants 
Authority

VISION

a.	 To	provide	support	for	cultivation	of	medicinal	plants:

b.	 Support	research	on	Medicinal	Plants	in	Karnataka:

c.	 Establishing	Herbal	Garden:

d.		To	promote	relevant	projects	supporting	the	conservation	
and	development	of	Medicinal	Plants	in	Karnataka:

e.	 Establishing	market	linkages	of	Medicinal	Plants	by	
providing	support	to	cultivators.

Conserve Medicinal Plants in Wild for future generations.
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MYFOResT 50 YeaRs aGO……

The issue of MYFOREST released in 
October 1967 was dedicated to issues related 
to Wild life. The cover page contained pictures 
of wildlife of Mysore. First and second articles 
narrates wild life day celebrations held at 
Belgaum and Dharwar.

 The article “Shikar and Conservation of 
wild life” contributed bt Sri J.P. Mascarenhas, the 

My Forest – December 2017  
vol. 53 (Issue 4), page 77

then retired Conservator of forests discusses 
distribution of wild life, Shikar – the hunting sport, 
Conservation of wildlife. An interesting article 
based on an episode of actual experience was 
contributed by Sri M.W. Palekanda, Conservator 
of Forests, Shimoga. The aricle was named 
“The female leads” narrates about a tigress 
in the forests of Sacrepatna (Now Sakharaya 
Patna). Other articles include review of book 
entitled “Forests and Forestry” authored by  
K.P. Sagreiya. The book was reviewed by  
Sri Y.M.L. Sharma.

The issue contains several other  
interesting articles namely “The vitality of 
the Indian Python” by T.P. Daver, “Game in 
North Kanara forests and the problem of their 
preservation” (By Sri S.R. Bhagavat, IFS), A 
day with a Python (By Sri S.F. Uppin, IFS), “My 
reminiscences (By K.A. Sampath), “A Day at 
Ranganathittu” (By Sri. H.P. Viswanathan, IFS, 
DCF (Working Plan division, Mysore),  “The man 
eater” (By H.T. Koppikar, Subdivisional Forest 
Officer, Yellapur), “Some aspects of wildlife in 
Mysore” (By Sri M. Khader Hussain), “Bandipur 
Wildlife Sanctuary: Sanctum sanctorum” (By Sri 
Monnappa, Wildlife Officer, Mysore), “The Bison 
in Dandeli Game Sanctuary” (By Sri N.R. Naik, 
ACF.).

 In this issue, “The female leads” by  
Sri M.W. Palekanda, “The vitality of the Indian 
Python” (by Sri T.P. Daver) and  “Some aspects 
of wild life in Mysore” (By Sri M. Khader Hussain 
have been reprinted.

Rejoice the past…….
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kaRNaTaka BIODIveRsITY BOaRD
(Forest, Ecology and Environment Dept.)

Ground Floor, “VANAVIKAS”, 18th Cross, Malleshwaram, Bengaluru - 560003.
Ph.: 080- 23448783, Fax: 080-23440535,

E-mail : kbb-ka@nic.in, Website www.kbb.kar.nic.in

Karnataka Biodiversity Board was established vide Section 22 of Biological Diversity  
Act 2002, by Government of Karnataka on 01/08/2003.

Main objectives of the Board are:

1. Implementation of Biological Diversity Act 2002 and Karnataka 
Biological Diversity Rules 2005.
2. Conservation of Biological Diversity
3. Promotion of in-situ and ex-situ conservation of biological resources, 
incentives for research, training and public education to increase awareness 
with respect to biodiversity.
4. Planning schemes and programmes for the sustainable utilization of 
Biological Diversity.

activities of the Board:

1. Constitution of Biodiversity Management Committees (BMCs)
As per section 41 of Biological Diversity Act 2002, every local body shall 
constitute a Biodiversity Management Committee with its area for the purpose 
of promoting conservation, sustainable use and documentation of Biological 
Diversity.

2. awareness and Training programs:
The Biodiversity awareness training program to Government employees, University 
Students, teachers, Non-Government organizations, Panchayats members and 
general public is being conducted throughout the State.

3. people’s Biodiversity Register (pBRs):
PBR is a panchayat level register that documents local biodiversity and local 
community knowledge on biodiversity including its conservation and traditional 
uses. The PBRs are prepared in various districts at Gram panchayath level. 
PBRs are prepared both in Kannada and English. The PBR will help in opposing 
patenting and other legal matters. 

Member secretary
karnataka Biodiversity Board
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sOMe aspeCTs OF wIlDlIFe IN MYsORe*

M. khader Hussain, B.sc.

Among the six Zoological realms Mysore 
plateau lies in the Oriental Region (Tropical 
Asia with associated continental Islands). 
The varied features of rainfall, temperature, 
climate, elevation and vegetation, determine 
the distribution of Wild Mammals. Animals  
tend to group themselves within the forest  
types in accordance with the kind of  
vegetation to which their food supply is related. 
In Mysore which has a tropical monsoon  
climate the availability of water in the dry season 
or of food are the prime factors limiting the  
range of many animals. Temperature does  
not affect so much due to absence of  
extremes.

Each species of herbivore has its own 
food or consumes a particular types of grass 
and shoots at different stages of its growth  
and according to its size (Elephant, Bison, 
Sambhar, Chital, Black buck and others), kind 
of breeding and habitat its own ‘niche’ and 
its own choice fodder. There are the long and 
shot browsers like Bison, Sambhar and Spotter 
Deer, Browsers (Spotted Deer, Barking Deer 
and Antelopes), burrowers and rooters (Wild 
Boar, Sloth Bear and Porcupine). Porcupines 
not only browse young seedlings of Bombax 
malabaricum, Hymenodictyon excelsum etc., 
but also dig and eat up the succulent roots  
of Bombax, Cassia siamea and Tectona  
grandis. They chew wood, bones and elephants 
tusks to splinters to give a trace of salt. Then 
there are the treetop leaf and fruit eaters  
like some langurs, monkeys and seed and nut 
eaters such as Squirrels, Rats and Mice. 
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The principal fodder of elephants is leaves 
and shoots of Dendrocalamus strictus and  
other bamboos. They are fond of barks of  
Banyan, Teak and Kydia, Jack Fruit and Ficus 
Figs and ‘Salt-lick’. A fully grown elephant 
consumes 600 to 700 lb of green fodder and 
drink 20 to 25 gallons of water a day and visits 
‘Salt-lick’, regularly and eats mouthful of salt-
saturated soil. The Bison feeds chiefly on  
grasses and tender shoots of many species 
– Artocarpus hirsuta and A. integrefolia,  
Bombax malabarium, Hopea parviflora, 
Kydia calycina, Cedrela Toona, Dysoxylum 
malabaricum, Bauhinia species, Tectona 
grandis, Xylia xylocarpa and various other 
leguminous herbs and shrubs, wild banana 
stems, cardamom, etc. Sambhar and Chital 
browse on a variety of leaves and also graze 
on lush grass. They eat a lot, often standing  
on their hindlegs to crop off branches of  
saplings of Santalum album, Bombax 
malabarium and Hymendictyon excelsum. 
They are very fond of fruits of Gmelina  
arborea, Zizyphus jujube, Eugenia jambolana, 
Phyllanthus emblica and Ficus figs.

The animals of one forest zone mingle 
with those of its neighbours. Therefore there 
are no definite boundaries. Some species of 
wild animals respond to seasonal and periodic 
changes in the forest vegetation by resorting 
to seasonal migration to other areas locally  
in search of food, water and shelter. With the  
first monsoon rains the forest vegetation spring 
up gloriously. The herbivores like Elephants, 

* Reprinted from October 1967 issue of Myforest Journal.



80

Bisons, Sambar, Spotted Deers and other 
disperse. Each elephant, herd (5-50 and 
upto 100) has enough means to support itself  
regulate its number and move about seasonally 
in search of fodder in the forests, each year – 
Chiefly local migration within the deciduous 
and evergreen forest area. At times several 
such herds, each led by an elderly cow (60 to 
70 years old), assemble together in a particular 
area where there is good green fodder and 
water and shade, for about a week or two and 
then disperse to their respective jurisdictions. 
Between January and May, Bison herds 
each, consisting 10-30 and upto 60 animals, 
seek evergreen sheltered valleys watered by 
perennial streams and lower grassy slopes.  
With the onset of the rains in May, they roam 
about feeding succulent grass, bamboo  
shoots and leaves. They quite often follow 
elephant herds in Mysore and Coorg district. 
In Jager valley, Hebbegiri. Bababudangiri in 
Chickmagalur district, Shankergudda, Shettyhalli 
and Hanagere in Shimoga district Sambar 
consorts freely with bisons.

The larger Carnivores like tiger, Panther 
and Wild dogs migrate with the movements of 
the herbivores out onto the scrub jungles or 
grass lands and back into the dense forests. 
The larger predators prefer places where there 
are plenty of game (Sambar, Chital and others), 
clean water to drink and wallow in and dense 
cover. Black buck, Gazelle, Hares, Squirrels, 
Mongoose, Fox and Jungle Cat prefer arid, 
open jungle and grassy planes. Animals as well  
as plants in scrub jungles are adopted to 
conditions of aridity. Black buck and Gazelle 
browse as well as graze, consuming grasses, 
herbs, Cereal crops, bitter gourd, bulbous  
roots and woody plants, depending on the 
season and stage of growth. Hares nibble green 
grass.

There is a remarkable diversity among 
predators and semi-predatory scavengers 

ranging from Tiger, Panther and Wild Dogs to 
Hyenas and Jackals – with avian counterparts, 
eagles, hawks, falcon, Kestrel, Kite, Own and 
Vulture. And there are the insectivores like the 
Grey Musk shrew and the common but seldom 
seen Pangolin or Anti-eater (actually termite 
eater), fish-eater (Otter) and Omnivores (Wild 
bear and sloth-bear). A tiger prefers to stalk a  
well growth bison or a bullock but a panther  
avoids a bison and likes to go after a spotted 
deer, wild pig, goat, stray dog and the like. In 
the case of the wild dogs the entire pack makes 
up for size and strength and attack jointly a 
full grown bison or sambar or panther or even 
a tiger, though they are much bigger than their 
own size and more powerful and ferocious.  
They run the Sambar or spotted deer by  
severing its eyelids, Tendons of its hind legs, 
testes or the anal passage and render it 
helpness and eat the living animal piece meal 
while it is yet on the run. Batches of others  
or several families joined together forage fish  
and crabs and some times frogs in river and 
streams. Similarly herbivores such as bison 
or domestic buffaloes grazing in the jungle 
quite often on scenting a tiger in the vicinity 
herd together, snot and stickout their massive 
horns viciously against the approaching tiger. 
When a herd of bison goes to rest, the elders of  
the herd sit in a circle, keeping their formidable 
horned heads outside, keeping an eye towards 
on oncoming tiger while the younger animals 
remaining within the ring and trust to the  
powers of their elders.

The Wild boar when alarmed by an 
approaching tiger or panther the entire herd  
acts at once. All the boars gather, often  
snorting and grunting in front and form a 
protective screen about it, facing the direction 
from which the tiger arrives. Within the screen 
the sows and piglets continue rooting, and 
no tiger or panther would venture to break it. 
If it does the boars simply rip up the tiger with  
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their sharp tusks in a dreadful manner. Even  
the solitary boars are bold and fierce and not 
afraid to face a tiger on the fringe of the jungle 
pool. A leopard or tiger can attack a  porcupine 
and over come its defence, but even so  
these great cats quite often suffer from quill 
wounds. The leopard bites the rodent’s 
vulnerable head and fells it down. The tiger hits 
its head and smashes it.

Spotted deer live in the moist deciduous 
zone from high forest to pole forest, often of 
poor quality, but especially in the proximity of 
perennial streams. Their spotted hide make  
them clude their observation in the surrounding  
in which they dwell. But in some instances  
among the larger mammals and in almost 
none among those roaming in the open plains, 
the ‘adoptative or protective colouration’ is of 
little benefit. The tiger and panther are held 
as instances of animals that are ‘Protectively’ 
coloured and benefitted thereby. The panther  
is certainly much less conspicuous than if it  
were black and yet the black panthers 
(melanistic) thrive as well as their black  
rosetted brothers. The peculiar colouration of  
the rosetted panther is of little benefit to it  
from the ‘Protective’ standpoint whether of 
its escape from its enemies or approach to its 
prey. It has the facility in hiding and stealthy, 
sly approach; but it is normally nocturnal and 
by night its dappled hide is of no use whatever 
while by day, its varied colouration makes  
it more easy to locate it. The fact is that no  
game of the plains is aided by its colouration 
in evading its foes and none seeks to escape 
the vision of its foes. Spotted deer and Sambar 
even at night or moonlit keep night ever  
nervous and fearful of a prowling tiger for 
panther and stampeding from it. The adoptative 
colouration of animals to their conditions of life  
is due to an originally created specific  
peculiarity or to the direct action of climate, soil 
or food.

The number of animals in a certain locality 
can support is limited. The biologists’ term for  
this is ‘carrying capacity’. The carrying capacity  
of big-game is limited by the amount of food 
supply. As a rough comparison of fodder 
requirements, one bison is about two sambars 
and one sambar is equivalent of two spotted 
deer or two antelopes. Each animal needs  
a certain amount of a given quality of range  
to exist in health and beget its kind. Some 
mammals and many birds are ‘Territorial’. This 
is a habit pattern that may be an important 
limitation to the number of individuals an 
area will support. The territory of a sambar  
is safeguarded. No other wandering stag is 
allowed inside. Most sambar hinds breed  
here. Aged males are eliminated by younger 
one – so too does a barking deer. Herbivores 
like wild boar breed and multiply faster than  
a carnivore like tiger which preys on them.  
Tigers are therefore fewer in number. Each 
tiger has its own beat’ in moist deciduous  
and evergreen forest zones into which  
another tiger does not intrude. It stays in a  
beat for a fortnight or two and when game  
is scarce, it moves to the next beat at a  
distance of 20 to 30 miles. Carnivores are 
distributed far and wide as compared to 
herbivores. Their density of distribution is 
restricted by the scarcity of food.

The wild animal communities have their  
own ‘diurnal’ or ‘nocturnal’ habit. Birds are 
generally diurnal. Predators such as tigers and 
Panthers and many herbivorous animals like 
sambar and porcupine come out at night and 
some like spotted deer and black-buck are  
on the border line. The diurnal animals go  
to rest at sunset while the nocturnal ones set  
out in search of food.

Weather too regulates the activities of 
animals. Tiger and panther do not like to 
drench in rain. Elephant, Bison, Sambar and 
Spotted deer seek shelter of dense forest in 
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summer and stay in the open forests during the 
rainy season. They become quite active in the 
rainy weather as they are not annoyed by the 
constant drop which falls from the trees and 
the biting of gadflies and mosquitoes. There is 
also a change in feeding habits of wild animals 
with the season. The omnivorous sloth-bear 
becomes almost insectivorous during the pre-
monsoon when it feeds on black ants, white ants 
and honey; in the rainy season it lives on fruits 
of Eugenia jambolana, Gardenia gummifera, 
Groundnuts, Maize, Sugarcane and Jack fruit. 
It burrows anthills, dips its nose and draws 
white ants into its mouth by inhaling powerfully. 
It climbs tress and rocks and tackles combs 
of rock bee (Apis dorsata) and can be of the 
small bee (Apis indica) covering its snout with 
its palm to avoid the stinging bees, spotted 
deer and sambar are fond of the acid fruits of 
Zizyphus jujuba, Spondias mangifera, Gmelina 
arborea, Terminalia belerica, Ficus Fig and the 
fleshy flowers of Bassia latifolia and Bombax 
malabaricum and also visiting ‘salt licks’ to  
eat the saltish earth and the tigers too will be 
nearby prey on the animals that gather there.

During the fruiting season there is close 
relationship among the deer, langurs and 
monkeys in the forest and they are quite often 
seen. The deer wait below the fruit bearing  
trees while the langurs and monkeys climb  
the trees and drop the partly eaten fruits for 
the deer. Sometimes they shake the branches 
shedding the fruits to the deer. If a tiger or 
panther is sighted nearby the monkeys alert  
the deer by their chatter and the deer flee, into 
the forest. The monkeys descend from the  
trees at once and join the deer.

Nature keeps up the optimum population  
of a wild animal community in a particular  
habitat with the limiting factors of food, water, 
shelter, enemies and disease. If there is an 
adequate fodder and protection spotted deer 
increase in number and forage the forest and 

hasten scarcity of fodder. Scarcity of fodder  
may also be due to natural causes such as 
lack of rains and drought and first or clearing 
of wooded country for cultivation. Deer  
become under-nourished and weak and their 
breeding ability also is affected and many  
fall an easy prey to predators. The ability  
of deer to produce fawns varies widely and 
is correlated with food supply. Ovulation is 
highest in well developed animals. In the  
case of elephants only an extraordinary vital 
tenacity and flexibility in feeding habits have 
permitted them to survive.

Black-buck, gazelle and hare not only  
adopt themselves to the Xerophytic conditions 
of the scrubs jungles but also are able to  
thrive and maintain constant populations in 
rather intensely cultivated areas. The degree  
of ability of a species to adopt itself to  
agricultural cropping conditions indicates the 
accessibility to farm wildlife management. Hay 
and small grains in the cultivated lands with  
some trees and bushes furnish both food and 
shelter. It is the over riding biotic factor – the 
Poacher – which has driven the black-buck  
to scarcity almost to point of annhilation in  
some parts of Mysore. Of late, they are  
protected. Barking deer holds its own despite 
rifles and traps. Nilgai and hunting cheeta are 
already extinct in Mysore.

Predators such as tigers, panthers and  
wild dogs prey on sambar, spotted deer and 
barking deer and regulate the size of their 
population to the quantity of food available. 
They kill langurs and monkeys by exploiting a 
psychological weakness – their highly nervous 
strain of apprehension. Wild dogs never  
increase dynamically as there is often the 
decimation of entire pack of dogs by rabies 
and manage in summer when they may be 
in poor condition due to difficulty of getting  
enough game. In certain forests where  
spotted deer have been heavily shot the  
survival of tiger and panther has become  
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difficult and the advent of Follidol, an odourless 
poison has hastened their extirpation.

Tigers, Panthers and wild dogs play a 
prominent role as agents of natural selection  
by killing a large number of genetically weak  
and aberrant animals. Wild cats, civets,  
badgers, martens and mongooses prey on 
rats, mice and hares and check the enormous 
increase of these prolific rodents. Predators  
and scavengers are an essential link in the 
ecological link. Hyenas and jackals are quite 
intelligent and persistent hunters as well as 

scavengers. Jackals follow a tiger steachily  
to pickup the scraps of the kill left by the 
tiger. Wild dogs are treated as ‘Vermin’, but 
their selective function as predators is now 
accepted. They split the herds of spotted deer 
while hunting, thereby preventing inbreeding,  
keeping the herds on the move. In Mysore 
State some of the forests, wildlife parks and 
sanctuaries contain many sublime scenes – tall 
and dwarf trees, grassy glades, cool streams, 
splendid peaks, colourful wild flowers, wild  
birds and wild animals, the serenity and 
refreshing air.
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KARNATAKA CASHEW DEVELOPMENT CORPORATION LTD.
MANGALURU – 575 006

(A Government Undertaking)
Tel/Fax: 0824-2457724 

kcdcltd@gmail.com

Karnataka Cashew Development Corporation, a joint venture of Government of India 
and Government of Karnataka was established in 1978.  It owns about 25658 ha. 
of cashew plantations spread in the five districts of Karnataka namely South Kanara,  
Udupi, North Kanara, and Shivamogga and Kodagu. Besides managing its own 
plantations, it also supports cultivation of cashew in private holdings by providing 
technical support and high yielding varieties of grafted cashew seedlings at reasonable 
rates. The main functions include:

• Promotion of cashew plantations for the purpose of development of industries  
based on its produce namely cashew kernel, cashewnut shell oil, cashew fenny, 
alcohol (ethanol), cashew wine, cashew squash and jam, cattle feed, organic 
manure and biofuel.

• Supply of grafted seedlings of high yielding variety of Ullal I, Ullal III,  Vengurla IV, 
Vridhachalam III, Goa 11/6, Dhana, Selection II, UN 50 etc.  

• Providing consultancy services on plantation management, yield enhancement, 
marketing etc.

• Has established 12130 ha. of clonal plantations with high yielding variety grafts 
in the districts of Uttar Kannada, Udupi,  Dakshina Kannada and Shivamogga  
and maintains them.

• Has established 120 ha. of clonal banks with high yielding varieties for scion 
multiplication. Has the capacity to raise 20 lakh high yield variety grafts every year 
in own nurseries. 

“CASHEW IS A PROFITABLE CROP”

“GROW MORE CASHEW”
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THe vITalITY OF THe INDIaN pYTHON*

T. p. Daver
Belgaum

This happened many years ago in the 
nineteen-twentys. At that time there was very 
little motor traffic along the provincial and  
Forest roads from Belgaum to Dandeli etc. 
Buses were unknown at the time, and trucks  
and cars were few and far between. In 
consequence, one was likely on almost every 
trip along these roads, especially in the late 
evenings or after dark to see some game or 
other alongside the road-chital, sambar, wild 
boar or even bison or panther or tiger if one was 
particularly lucky.

As far as I can remember it was during one 
of the summer that I had made a trip along with a 
friend in my old Ford to Bhagwatti and Sambrani 
to enquire about prospects of shikar there as in 
those days I used to regularly take out shikar 
Licenses for the Southern Forest Circle of the 
then Bombay Province. On our way back to 
Belgaum, I pulled up at the level crossing gate at 
Ambewadi of the feeder railway line from Alnavar 
to Dandeli to enquire after Mr. Hassan the gate 
keeper who is having little to do as there were 
then just one or two trains running per week, had 
taken to guiding shikaris in the adjoining forests 
with which he was very familiar. In fact, he had 
a few months earlier led me on a successful 
elephant hunt. Hassan being absent, two young 
fellows at his house offered to go round with me 
in the adjoining forest for a short stalk to see if we 
could come across any game. After entering into 
the forest with them and at a distance of a few 
furlongs from the road we sighted a sambar at 
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which I took a shot with my 404 Westley Richards 
rifle but the animal instantly disappeared in the 
dense undergrowth. The fellows with me shouted 
I had missed it, but I had great confidence in the 
accuracy of my weapon and insisted on going 
after the quarry. I asked one of the fellows to 
follow in its track while the other man and myself 
proceeded further. We had hardly advanced a 
couple of hundred yards when the man who was 
leading, suddenly turned and ran back saying 
there was an “ajgar” (python). I immediately 
went forward and found one, over twelve feet in 
length and a proportionate girth lying across an 
open space between thickets. As I approached, 
it began to move sluggishly. I aimed my gun at  
its head and fired the left barrel loaded with L.G. 
Shot. At this, it immediately increased speed 
and began to crawl into the adjoining thickets. 
I was not quite sure whether it was wounded, 
and as it was fast disappearing in the bush, I put 
down my gun and taking hold of its tail pulled it 
out into the open. This seemed to exasperate it 
and it reared to a height of some 3-4 feet and 
began to plunge and hiss loudly in my direction. 
I jumped back, picked up my gun and placing 
the muzzle quite close to its head discharged 
the second barrel loaded with a ball cartridge. 
The bullet completely smashed up the head and 
almost blew off its under-jaw. It then began to 
writhe on the ground and after a time lay quite 
dead and limp.

The man I had sent after the sambar now 
returned with the information that it could not be 

* Reprinted from October 1967 issue of Myforest Journal.
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found, but as I was pretty certain of its being hit, I 
myself followed in its trail and found it lying dead 
some two hundred yards away without having 
shed a drop of blood at the spot where I had shot 
it.

I then returned to the snake and asked the 
men to carry it where the sambar was lying, as 
we had to skin and quarter the latter. The men 
however flatly refused to touch it saying it would 
certainly revive and come to life again. Any 
amount of ridiculing and handling of the snake 
on my part could not however induce these 
fellows to touch it and it was too heavy and long 
for me to carry alone. I was only on my insisting 
and threatening not to pay their wages that they 
willy-nilly half carried, half dragged the limp long 
carcass to where the sambar was lying. We took 
nearly an hour to skin the big and heavy sambar 
with the small taxidermy knife set, I then used to 
carry in my cartridge bag. I then asked the men 
to put the python in the sambar skin and carry it 
on a pole slinge-wise. I was however surprised 
to find the reptile full of vitality and strength again 
and fiercely resenting every touch. On digging 
my foot into its side it most fiercely reared again 
about 2-3 feet from the ground and plunged 
at me with its nearly detached lower-jaw and 
battered head which I had stamped upon with 
my iron-shod boot heels. As I did not wish to 
spoil the beautiful skin, I refrained from firing 
again and taking an axe from one of the men, 
further battered its head with the butt end of it 
and again stamped upon it with all my weight. 
It then went through the process of writhing, 
curling etc. and lay limp and perfectly dead to all 
appearances once again. The men again began 
to protest againgst having to carry a brute which 
had such vitality and which they said might again 
revive. Although much surprised I could not at 
least now believe in its resuscitating again, as 
its head was now reduced almost to pulp. On 
further persuation and threats the men put the 
snake in the sambar skin and bundled it up. The 

heavy bundle was then slung on a pole which 
was shouldered by two men while the third 
carried a shoulder of the venison. I was myself 
heavily loaded with my rifle, gun, haversack 
etc. and in this fashion we troddled along with 
difficulty through nallahs and over banks through 
the dense and now fast darkening jungle as it 
was now nearly dusk.

On reaching the road I hurried along to 
fetch the car, leaving the men on the roadside 
with the trophies. On driving up to the men again 
I had the bundle containing the python put into 
the rear of the car while the shoulder of venison 
was fastened outside on one of the wings. My 
two servants had to sit with their feet tucked up 
on the rear seat on account of the large bundle 
loaded on their side. Just as we were moving 
away, one of the shikaries remarked to us to be 
careful lest the snake revived again but I only 
ridiculed him and asked him to shut up.

After driving for about two hours we stopped 
once to light up and once as we saw some 
game on the road, when the servants told me 
from behind that they could hear some hissing 
and gurgling sound from the bundle. I did not at 
first take any notice of this and told them that it 
probably could only be due to the flow of blood 
or to air bubbles in the snake’s carcass, but later 
on the sounds became quite distinct and by the 
time we reached the toll-naka at Pirwadi (about 
five miles from Belgaum) they were quite loud 
and began to raise my suspicions but I thought 
it would not be quite wise and discreet to tamper 
with the bundle just then as it would not be quite 
convenient or comfortable to have Mr. Python 
spread out his mighty coils within the limited 
space of my little car and then again I thought 
that the sight of his flexible body uncoiling itself 
might put the wind up my servants who had still to 
be Mr. Python’s co-passengers for the distance 
of another five miles. I therefore thought it wise 
to drive on as fast as I could inspite of the now 
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frequent and loud hissing and gurgling protests 
of our lengthy guest.

After dropping my friend in the city, we 
hurried home and leaving the car near the 
garage, I asked the servants to unload it of the kit 
and trophies. I was however soon informed that 
Mr. Python being very much alive, no body would 
dare to disturb or handle him. On a little shouting 
however he was carried to the back verandah by 
3 men still wrapped up in the sambar skin. Now 
we could clearly see his movements inside the 
skin and each touch brought out as angry hiss. I 
was now clear that everything was not going to 
be as easy and smooth as I had expected and I 
thought it necessary and safer to stand by with a 
heavy stick while the bundle was undone by my 
servant Raja. As soon as it was opened, I was 
not a little surprised to find Mr. Python springing 
out and making in the direction of the dining 
room with all agility. My Goanese butler standing 
at a safe distance in side the dining room got 
the wind up, and leaping forward for all he was 
worth, with an activity he had perhaps never 
demonstrated since the was a boy, disappeared 
into the interior of the house, while Raja and I set 
ourselves at Mr. Python with heavy stick – whack 

on whack-till for the third time he went through 
the performance of writhing and dying.

This has indeed taught me a great lesson. 
I had never before seen anything like the vitality 
of this brute. It indeed needs a bit more than 
ordinary animal life and energy to be able to 
perform these stunts of revival from apparent 
death, twice in about seven hours after being 
twice shot at with the result of the lower jaw being 
blown off and almost severed, battered with and 
axe and stamped upon with heavy iron-shod 
boot heels till the head was reduced almost to 
match-wood! My old servant Raja said and I had 
heard this before, that the life of a snake being 
in its back, it is easier to kill one by breaking 
this vital part of its body by severing the spinal 
cord than by smashing up the head. This may 
be true, but I have killed many smaller snakes 
by dashing their heads against the ground while 
whirling them round by the tail.

Having now no further faith in Mr. Python’s 
death, I, to take no further risks, had him put into 
a sack the mouth of which was firmly tied with a 
rope and fastened to the verandah post for the 
rest of the night till he could be handed over to 
the taxidermist in the morning.
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Zoo Authority of Karnataka

The Karnataka State Forest Industries 
Corporation Ltd.

Karnataka Forest Development 
Corporation

1. Sri	Chamarajendra	Zoological	Gardens,	Mysuru

2. Bannerghatta	Biological	Park,	Bengaluru

3. Children’s	Park	and	Mini	Zoo,	Bellari	(under	shifting)

4. Mini	 Zoo,	 Kittur	 Rani	 Chennamma	Nisargadhama,	 Bhutaramanahatti,	
Belagavi

5. Indira	Priyadarshini	Pranisangrahalaya,	Anagod,	Davangere

6. Children’s	Park-cum	Mini	Zoo,	Binkadakatti,	Gadag

7. Children’s	Park-cum	Mini	Zoo,	Kalaburagi

8. Tiger	and	Lion	Safari,	Tyavarekoppa,	Shivamogga
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THe FeMale leaDs*

M. w. palekanda
Conservator of Forests, shimoga

It was about 15 years ago, when I was the 
District Forest Officer of Chikmagalur District, 
that this episode occurred in the forests of 
Sacrepatna. Crash orders for the capture of a 
tigress for the Mysore Zoo was received; on offer 
of a purpose-full adventure to forest officer.

The entire Kadur Range forest staff was 
alterted. The scurb forests of Sakrepatna, known 
for tiger haunts were scoured and investigated. 
Enquiries followed more enquiries on the 
movement of tigers and natural kills. All water 
holes and cattle paths were closely examined 
for pug marks.

A site along a cattle path was chosen at 
last. A pit 25’ deep and 8’ x 8’ open at the top 
got ready. This covered with bamboo thatties, 
twigs, earth and grass, made a perfect trap. A 
close fence was built around the pit edge, with a 
opening narrow enough at one side, and a small 
space for the bait just enough to stand, at the 
opposite side. A buffaloe calf was tied to the peg 
in the space, each evening.

The observation shelter was a plank hidden 
on a over-hanging branch 30 yards away. 
Patient nighly watching was maintained in two 
shifts between 5 p.m. to 9 p.m. and 4 a.m. to 
7 a.m. Seven strenuous nights were anxiously 
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spent in the watching with a perservering 
guard. The critical moment arrived at last with 
the watcher’s patience draining out. On the  
8th night it was heralded by a distant roar, 
following by halting and approaching paw 
sounds on the crunching dry leaves. Awakened 
monkeys chattered from the nearby trees; a 
scared owl shrieked past. Seconds ticked to  
the pounding of the heart. Minutes posed 
like hours. Scanning eyes discerned two 
striped outlines in the twilight emerging from a  
bush beneath. Next, the shaped seemingly 
crouched, close to the fence under the still starry 
night.

A lull and a sudden leap on to the fence, 
a thud and a roar! Painful bellow of the 
calf, struggle for life, and a roar, ending in a  
moment of deathly silence. A starry sky over 
and twilight under frenzied struggle in the  
pit with mortal efforts to escape. A harzardous 
peep into the pit of the tigress raging within 
vixtory to patience and perseverance, victory  
to the tiger that got awat with bait.

The female-led and failed and the male  
won.

This is an episode of actual experience, 
while arranging the capture of a tigress.

* Reprinted from October 1967 issue of Myforest Journal.
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PÀ£ÁðlPÀ UÉÃgÀÄ C©üªÀÈ¢Þ ¤UÀªÀÄªÀÅ ¨sÁgÀvÀ ¸ÀPÁðgÀ ªÀÄvÀÄÛ PÀ£ÁðlPÀ ¸ÀPÁðgÀzÀ MAzÀÄ 

“Joint Venture” DVzÀÄÝ 1978 gÀ°è ¸ÁÜ¥À£ÉAiÀiÁVzÉ. ¤UÀªÀÄªÀÅ MlÄÖ 25658 ºÉPÉÖÃgÀÄ eÁUÀzÀ°è 

UÉÃgÀÄ £ÉqÀÄvÉÆÃ¥ÀÄUÀ¼À£ÀÄß ºÉÆA¢zÀÄÝ EzÀÄ zÀQët PÀ£ÀßqÀ, GqÀÄ¦, GvÀÛgÀ PÀ£ÀßqÀ, ²ªÀªÉÆUÀÎ, 

PÉÆqÀUÀÄ  »ÃUÉ LzÀÄ   f¯ÉèUÀ¼À°è ºÀgÀrgÀÄvÀÛzÉ. ¤UÀªÀÄªÀÅ vÀªÀÄä°è EgÀÄªÀ UÉÃgÀÄ £ÉqÀÄvÉÆÃ¥ÀÄUÀ¼À 

¤ªÀðºÀuÉ ªÀiÁqÀÄªÀ eÉÆvÉUÉ SÁ¸ÀV »qÀÄªÀ½AiÀÄ°ègÀÄªÀ UÉÃgÀÄ PÀÈ¶UÉ ¨ÉÃPÁzÀ vÁAwæPÀ 

¸ÀºÁAiÀÄ ºÁUÀÆ GvÀÛªÀÄ vÀ½AiÀÄ PÀ¹ UÉÃgÀÄVqÀUÀ¼À£ÀÄß £ÁåAiÀÄªÁzÀ ¨É¯ÉAiÀÄ°è ¸ÀgÀ§gÁdÄ 

ªÀiÁr ¨ÉA§® ¤ÃqÀÄwÛzÉ. ¤UÀªÀÄzÀ ªÀÄÄRå PÁAiÀÄðUÀ¼ÀÄ F PÉ¼ÀV£ÀªÀÅUÀ¼À£ÀÄß M¼ÀUÉÆArzÉ.

D UÉÃgÀÄ GvÀà£ÀßUÀ½UÉ CªÀ®A©vÀ PÁSÁð£ÉUÀ¼ÀÄ AiÀiÁªÀÅzÉAzÀgÉ UÉÃgÀÄ wgÀÄ¼ÀÄ, UÉÃgÀÄ ©ÃdzÀ 

UÉÆgÀn£À JuÉÚ, UÉÃgÀÄ ¥É¤ß, UÉÃgÀÄ ªÉÊ£ï, UÉÃgÀÄ«£À vÀA¥ÁzÀ ¥Á¤ÃAiÀÄ, ªÀÄzÀÀå ¥Á¤ÃAiÀÄ 

(JxÉ£À¯ï) ªÀÄvÀÄÛ eÁªÀiï, eÁ£ÀÄªÁgÀÄUÀ¼À DºÁgÀ ªÀÄvÀÄÛ ¸ÁªÀAiÀÄªÀ UÉÆ§âgÀUÀ¼À ªÀÄvÀÄÛ 

eÉÊ«PÀ EAzsÀ£À PÁSÁð£ÉUÀ¼À C©üªÀÈ¢Þ ¥Àr¸ÀÄªÀ GzÉÝÃ±ÀPÁÌV UÉÃgÀÄ £ÉqÀÄvÉÆÃ¥ÀÄUÀ¼À£ÀÄß 

ªÀÈ¢Þ ¥Àr¸À¯ÁVzÉ. 

D C¢üPÀ E¼ÀÄªÀj PÉÆqÀÄªÀ ««zsÀ vÀ½UÀ¼ÁzÀ G¼Áî® I, G¼Áî® III, ªÉAUÀÄ®ð IV, 
ªÀÈzÀZÀ®A III, UÉÆÃªÁ II/6, zÁ£À, ¹¯ÉPÀë£ï II, AiÀÄÄJ£ï 50 EvÁå¢ UÉÃgÀÄ PÀ¹VqÀUÀ¼À£ÀÄß 
¸ÀgÀ§gÁdÄ ªÀiÁqÀ¯ÁUÀÄvÀÛzÉ. 

D UÉÃgÀÄ £ÉqÀÄvÉÆÃ¥ÀÄUÀ¼À ¤ªÀðºÀuÉ, GvÁàzÀ£É ªÀÈ¢ü¸ÀÄªÀ ºÁUÀÆ ªÀiÁgÁl §UÉÎ PÀ£ï¸É¯ïmÉ£ïì 

¸ÉÃªÉUÀ¼À£ÀÄß MzÀV¸À¯ÁUÀÄªÀÅzÀÄ. 

D 12130 ºÉPÉÖÃgÀÄ C¢üPÀ E¼ÀÄªÀj PÉÆqÀÄªÀ PÀ¹VqÀUÀ¼À PÉÆèÃ£À¯ï £ÉqÀÄvÉÆÃ¥ÀÄUÀ¼À£ÀÄß 

GvÀÛgÀ PÀ£ÀßqÀ, zÀQët PÀ£ÀßqÀ, GqÀÄ¦ ªÀÄvÀÄÛ ²ªÀªÉÆUÀÎ f¯ÉèUÀ¼À°è ¸ÁÜ¦¸À¯ÁVzÉ ºÁUÀÆ 

¸ÀAgÀQë¸À¯ÁVzÉ.

D C¢üPÀ E¼ÀÄªÀj PÉÆqÀÄªÀ 120 ºÉPÉÖÃj£À°è ¸ÀAiÀÄ£ï ¢éUÀÄtUÉÆ½¸ÀÄªÀ ¸À®ÄªÁV PÉÆèÃ£À¯ï 

¨ÁåAPïUÀ¼À£ÀÄß ¸ÁÜ¦¸À¯ÁVzÉ. E°èAiÀÄ £À¸ÀðjUÀ¼À°è ¥Àæw ªÀµÀð 20 ®PÀë C¢üPÀ E¼ÀÄªÀj 

PÉÆqÀÄªÀ vÀ½AiÀÄ PÀ¹VqÀUÀ¼À£ÀÄß ¨É¼É¸ÀÄªÀ ¸ÁªÀÄxÀåð ºÉÆA¢zÉ. 

“UÉÃgÀÄ ¯Á¨sÀzÁAiÀÄPÀ ¨É¼É”

“UÉÃgÀÄ ºÉZÁÑV ¨É¼É¹”
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Instructions to contributors on submission of articles for publication

 1. MyForest Journal is published by Karnataka Forest Department with a view to disseminate 
knowledge related to foresrtry and allied disciplines like Agro-forestry, Botany, Ethno-botany, 
Conservation, Biodiversity, Wildlife, Medicinal plants etc.

 2. The Journal is headed by Chief Editor of Editorial Board assisted by Chief Editor, Editor,  
Editorial Consultants and Refrees.

 3. Preferences will be given to articles which either deal with new developments in research and 
methods of analysis which can evince interest in journal’s wide readership. The journal is not 
suitable medium of publication for articles dealing with subjects of personal interest.

 4. The contributors of article must ensure that the article has not been previously published and is 
not in consideration for publication elsewhere. Article once published in MyForest Journal should 
not be sent for publication in any other journal in future.

 5. MyForest encourages wide range of articles like Research communication, Research articles, 
Scientific correspondence, General articles, Review articles, Scientific news, Research notes, 
New findings etc.

 6. Format

  All articles must contain abstract (150-200 words) which can highlight the important of the article 
in a nutshell.

  Keywords: 5-6 keywords may be given.

  All articles based on experimental observations must contain:

  Shorter notes and comments upto 1000 words will also by considered for published. Those who 
wish to submit the comment on an article in the journal, in the first instance may contact the 
concerned author to enable the author to clarify any points of misunderstanding and also allow 
the author to submit a reply for publication in the journal.

 7. preparation of Manuscript – Two copies of each article should be submitted and an abstract of 
100-150 words must be provided. Diagrams should be on high-quality white paper and should 
normally be capable or reduction to one-third or one half of a page in the Journal, though the 
original should be two or three times larger. Diagrams and tables should be arranged as far as 
possible, to go upright with figures and lettering horizontally. Illustrations (photographs, diagrams, 
charts etc.) are to be numbered in one consecutive series of Arabic numerals. Every manuscript 
should be accompanied by a CD containing the same article typed in Microsoft Word.

 8. Tables should be numbered and referred to in text. Each table should be typed on a separate 
sheet of paper. The number of tables/charts should not exceed five per article. So also the number 
of photos should not exceed four.


