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Abstract: We studied Rowghat sites of Chhattisgarh, India, with the objective to assess herbaceous layer composition, 
biomass and to prepare management implications for conservation of ecologically sensitive species in mined areas. 
Ten sites (Anjrel, Khodgaon, Khadkagaon, Takrel, Rav Dongri, Tarhur, Godenmar Dongri, Parmad Dongri,  
Bhusujkun Dongri and Bedhiyar Nala) were selected for the study. We randomly placed quadrats of 1x1 m size in 
each site. A sum of 36 species distributed in 15 families were encountered in Rowghat mining site. The total density 
of all herbs was highest (724000) in Bhusujkun Dongri followed by Khadkagaon (678000), Rav Dongri (662000) and 
lowest was recorded from Godenmar Dongri (502000). The density of herbs across the study area ranged from 
9,000 (D. ciliaris) to 2,50,000 (S. viridis) in the areas of Tarhur and Bediyar Nala. The herb species were unevenly 
distributed across mined areas. The Chlorophytum tuberosum and Cassia tora were recorded only from Tarkel and 
Godenmar Dongri sites, respectively. The total belowground biomass ranged between 0.097 t/ha in Godenmar  
Dongri to 0.18 t/ha in Rav Dongri. An ecological approach is must to restore the collieries. Protection of ecologically 
sensitive herbs is necessary. Prolonged ban on mining activity in Rowghat forest area is needed to restore degraded 
forest. 
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INTRODUCTION  

India having 329 million hectare land of which about 

47 million hectare (14%) is degraded. The mining  

activity has great impact on forest species. The extent 

of negative impact of mining varies with time and in-

tensity of activity. Reports are available on the pros-

pects and environmental issues related to the North-

East (N-E) collieries (Akala, 1995; Chaoji, 2002). Due 

to the presence of high sulphur content (2–12%), the 

mine overburden of the N-E collieries is highly acidic 

(pH 32 2.0–3.0) (Deka Boruah et al., 2008). Conse-

quently, ecological succession takes even longer than 

50 years (Dowarah et al., 2009). Several studies has 

been done on tree diversity in mined areas, but hardly 

few concentrated on herbaceous layer diversity in the 

mined areas (Jhariya et al., 2013; Kumar et al., 2015). 

Productivity of ecosystems is maintained by under 

storey herbaceous vegetation (Sabo et al., 2008). 

Empharical studies state that disturbance cause nega-

tive impact; destroy climax communities and forms 

instability in the ecosystem (Clements, 1936). Niyogi 

et al. (2002) studied the response of ecosystems to 

stress in streams affected by mine and reported that 

plant diversity decreased with increasing stress from 

the mine drainage. Some researchers reported positive 
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impacts (Paine, 1966; Huston, 1979). The disturbance 

may increase species diversity in the community by 

preventing competitive exclusion (Lubchenco, 1978). 

Connell (1978) reported that diversity in the rainforests 

was greatest in moderately disturbed areas. Though 

large number of studies are available on documenta-

tion of species diversity in India. But very limited in-

formation available on mining impacts cause to eco-

logical instability (Dowarah et al., 2009; Bohre et al., 

2012; Jhariya et al., 2013). However, the present study 

was undertaken to assess the impact of large scale min-

ing on herbaceous layer composition and biomass in 

Rowghat forest of Chhattisgarh. 

MATERIALS AND METHODS 

Study site: Geographically, Chhattisgarh is divided 

into three distinct land areas viz., Chhattisgarh Plains, 

Bastar Plateau and Northern Hill Zones. The Bastar 

Plateau occupies an area of 6640 km² and cover 366 

villages. The Rowghat mines contain the second larg-

est iron ore deposits in Chhattisgarh state of India. The 

area of deposits is covered in Topo sheets No.-65 E/1. 

The study area (Fig. 1) is located between 190 01’20’’ 

to 190 41’04’’ N latitudes and 810  02’’11’ to 810 

59’’12’ E longitudes. The Rowghat area is home to 

various floral species, including a variety of medicinal 
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plants. The area is also part of an important wildlife 

corridor that stretches from southeastern Maharashtra 

to northwestern Odisha. It’s surrounded by several 

tiger reserves and forms part of the tiger’s migratory 

route to the Eastern Ghats. The Mean annual rainfall is 

1365 mm and mean temperature ranged between 25 to 

38 0C. The forest in this plateau was divided in to four 

belts, namely, Northern Mixed forests, Central Moist 

Region comprising of sal belts, teak belts and Dry  

region cover mixed forests (Champion and Seth, 

1968). 

Ten mined areas of Rowghat viz., Anjrel, Khodgaon, 

Khadkagaon, Takrel, Rav Dongri, Tarhur, Godenmar 

Dongri, Parmad Dongri, Bhusujkun Dongri and Bedhi-

yar Nala were selected for the study. The herbaceous 

species were analysed by randomly laying quadrats of 

size 1 × 1 m. Vegetational data were quantitatively 

analysed for frequency, density and abundance (Curtis 

and McIntosh, 1950). The herbaceous above and 

belowground biomass was estimated by destructive 

sampling. The below-ground biomass was harvested 

from each monolith (25 cm×25 cm×30 cm) from each 

quadrat after the above-ground components had been 

sampled following Kuramoto and Bliss (1970). The 

aboveground and belowground herb biomass was sepa-

rately carried to the laboratory in a double sealed poly-

thene bag for fresh weight. The samples were oven 

dried at 70ºC to get dry weight. The herbaceous total 

biomass of sample plot was then extrapolated to tonnes 

per hectare basis. 

RESULTS 

Herbaceous composition: A total of 36 species repre-

senting 15 families were encountered in Rowghat min-

ing site (Fig. 2). The most dominating family was 

poaceae which covered nearly one third of the total. 

The maximum numbers of species (15) were recorded 

in Bedhiyar Nala and Godenmar Dongri followed by 

Parmad Dongri (14), Anjrel, Bhusujkun Dongri and 

Tarhur (12). Least were recorded from Khodgaon and 

Rav Dongri (10) sites. The density of herbs across the 

study area ranged from 9,000 (D. ciliaris) to 2,50,000 

(S. viridis) in the areas of Tarhur and Bediyar Nala 

(Table 1 & 2). The C. tuberosum and Cassia tora are 

only recorded from Tarkel and Godenmar Dongri sites 

respectively. M. pudica recorded from four sites except 

in Khadkogaon, Tarkel, Rav Dongri, Parmad Dongri 

and Bhusujkun Dongri. The total density of all herbs 

was highest (724000) in Bhusujkun Dongri followed 

by Khadkagaon (678000), Rav Dongri (662000) and 

lowest was recorded from Godenmar Dongri (502000). 

Across all sites S. viridis was recognized as dominant 

species. Abundance/Frequancy (A/F) ratio of herbs 

found contagious and random distribution pattern 

whereas regular distribution was negligible across the 

study sites. 

The contribution of species according to the family to 

the total density was ranged between 5.05-51.03% 

being least by fabaceae and highest by poaceae for 

Anjrel, 3.18 (cyperaceae) -54.68% (poaceae) for 

Khodgaon, 3.24-75.66% for Khadkagaon, 3.48-

43.79% for Takrel and 6.95-32.33% for Rav Dongri 

(Table 3), respectively. Whereas in Tarhur it varied 

from 2.50-50.09%, 1.79-68.33% for Godenmar Don-

gri, 2.34-70.40% for Parmad Dongri, 5.80-44.61% for 

Bhusujkun Dongri and 1.84-57.36% for Bedhiyar 

Nala, respectively (Table 4). 

Biomass accumulation pattern: The aboveground 

biomass of herbaceous species were found highest 

(0.127 t/ha) from Bediyar Nala (S. viridis.) and lowest 

(0.001 t/ha) in Godenmar Dongri (P. bicalyculata and 

Z. gibbosa) (Table 1 & 2). However, M. pudica, F. 

dichotoma, P. hordeiformis, P. vittata, P bicalyculata, 

C. procerus recorded significantly lesser belowground 

biomass. The total belowground biomass was ranged 

between 0.097 t/ha in Godenmar Dongri to 0.180 t/ha 

in Rav Dongri. However, the total aboveground bio-

mass was lowest (0.226 t/ha) from Tarhur and highest 

(0.408 t/ha) in Rav Dongri. The total biomass in the 

herbaceous species was highest in M. indica (0.184 t/

ha) in Khadkagaon followed by S. viridis (0.154 t/ha) 

in Khodgaon site and C. angustifolia (0.149 t/ha) from 

Bhusujkun Dongri site. However, accordingly the low-

est was recorded by P. vittata from Khodgaon, P. bica-

lyculata from Khadkagaon, C. purpurea from Takrel. 

Total biomass across the mined areas was ranged from 

0.342 t/ha in Tarhur to 0.588 t/ha in Rav Dongri site. 

The overall average biomass of the Rowghat site was 

0.288±0.093 t/ha (aboveground), 0.135±0.064 t/ha 

(belowground) and 0.424±0.107 t/ha (total biomass), 

respectively. 

M.K. Jhariya et al. / J. Appl. & Nat. Sci. 8 (2): 645 - 651 (2016) 

Fig.1. Location map of the Rowghat Forest area,  

Chhattisgarh, India. 
Fig.2. Family-wise distribution of the species in Rawghat 

Mining areas of Chhattisgarh.  
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The family wise contribution to the biomass in differ-

ent study sites were represented in table 3 & 4. The 

individually family wise total biomass varied from 

0.004-0.169 t/ha for Anjrel, 0.002-0.182 t/ha for Khod-

gaon, 0.002-0.367 t/ha for Khadkagaon, 0.002-0.129 t/

ha for Takrel, 0.007-0.131 for Rav Dongri, 0.004-

0.160 t/ha for Tarhur, 0.0016-0.2104 t/ha for Goden-

mar Dongri, 0.0023-0.2615 t/ha for Parmad Dongri, 

0.0036-0.1921 t/ha for Bhusujkun Dongri and 0.004-

0.212 t/ha for Bedhiyar Nala, respectively. 

DISCUSSION 

Ecologically important changes: The reduced herba-

ceous density in Godenmar Dongri, Khodgaon and 

Anjrel sites presumably affected by greater mining 

activity. Conversely, the extent of herb regeneration 

and intensity of mining may directly related. Consid-

erably greater herb density in Bhusujkun Dongri and 

Khadkagaon sites omits greater total herb biomass. 

Sometimes partial disturbances may increase the plant 

population (Jhariya et al., 2012). Therefore, mild dis-

turbance is in accordance with the intermediate distur-

bance hypothesis (Connell, 1978). Mild disturbances 

may enhance the productivity of ecosystems by releas-

ing chemicals and nutrients locked up in the old herb-

age (Kodandapani, 2001). 

Herb species showed contagious and random distribu-

tion pattern in the present study. Similar findings were 

also reported by Jhariya et al. (2012); Kittur et al. 

(2014);  Oraon et al. (2014) and Sinha et al. (2015). 

Shadangi and Nath (2005) also reported maximum 

species in contagious distribution pattern in the region. 

In natural condition contagious distribution is most 

common type of distribution pattern described by 

Odum (1971). Greater A/F ratio (1.54) in Bhusujkun 

Dongri presumably dominancy of one community over 

the other. This (A/F) measure quantifies the domi-

nancy in a community and is consequently closely 

related to the “mass ratio hypothesis” (Grime, 1998; 

Roscher et al., 2012) proposing that ecosystem proc-

esses are mainly determined by the functional charac-

ters of dominant species in a community. The lower un

-evenly distribution of herbs might be attributed to the 

effect of open cast mining. In which the sensitive spe-

cies would dis-appear from the region (Bargali et al., 

1987). Other factors shrinking herb distribution might 

have been biotic and abiotic factors, the true character 

of the forests, depending on the degree of impact 

(Champion and Seth, 1968). 

About 67% more aboveground total biomass recorded 

in Rav Dongri site as compared to Tarhur. Same way 

about 36% belowground total biomass decreased in 

Parmad Dongri site compared to Rav Dongri. The de-

crease in aboveground and belowground biomass may 

attribute to grazing. The study region experienced po-

tential grazing by domesticated cattles. Nonetheless, 

the repeated grazing may produce more succulent 

herbs and grasses; this is a potential method to increase 

species diversity in rangelands (Howe, 1999; Knapp et 

al., 1999), but this tool raises concerns for many con-

servation managers (Vavra, 2005). 

Management perspectives: The Bastar Plateau of 

Chhattisgarh, India is ecologically rich as compared to 

other tropical forests of the country in terms of struc-

ture, composition and diversity. Surface mining par-

ticularly mountain-top removal, is the most severe 

disturbance followed by grazing, illicit felling etc. 

These activities are slowly decreasing stability of 

Rowghat ecosystem. An ecological approach to land-

scape management is must and should be based on 

knowledge of vegetation structure and composition. 

Protection of ecologically sensitive herbs like F. scan-

dens, E. heterophylla, P. hordeiformis, etc. are ut-most 

important. Urgent need for eco-restoration of mined 

areas by the active tree planting and shelter belts. 

Though there are many success stories of eco-

restoration around the world (Wong, 2003; Gonzalez 

and Gonzalez-Chavez, 2006; Mendez and Maier, 

2008), and in different parts of the country (Ghose, 

2004; Maiti, 2007; Juwarkar and Jumbalkar, 2008). 

The study suggest the introduction of herbs which have 

ability of rhizo-deposition of toxic elements from 

mined areas. Prolonged ban of mining activities in eco-

sensitive areas is imperative. 

Conclusion 

The present study revealed substantial number of herb 

species and their density in different sites. The coloni-

zation of herbceous species on these degraded sites due 

to mining was a good sign and can be used to restore 

degraded ecosystems of Rowghat. The major chal-

lenges in this regions included loss of top soil, erosion, 

reduction of forest cover and destruction of habitats 

due to various interference. A comprehensive strategy, 

regular monitoring, appropriate regulations and applied 

research are indispensable to alleviate the negative 

effects of mining upon ecology and environment and 

to develop and design management options to facilitate 

restoration of mined out habitats. 
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