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Abstract
Imperata grassland at Dorgakona, Barak valley, North Eastern India was analyzed for species composition
and diversity pattern in relation to traditional management practices. 19 families were in the burnt and unburnt
plots of the study site with Poaceae as the most dominant one. 29 species occurred in the burnt plot and 28
in the unburnt plot. Most of the species were common in both the plots. The pattern of frequency diagrams
indicated that the vegetation was homogeneous. Imperata cylindrica, a rhizomatous grass was the dominant
species based on density (318.75 and 304.18 nos. m-2), basal cover (158.22 and 148.34 cm2 m-2) and
Importance value index (IVI) (132.64 and 138.74) for the burnt and unburnt plots respectively. Borreria pusilla
was the co-dominant species constituting Imperata-Borreria assemblage of the studied grassland. It was
observed that B. pusilla (162.25 nos. m-2 and 50.37 nos. m-2), I. cylindrica (318.75 nos. m-2 and 304.18 nos.
m-2) and Setaria glauca (24.70 nos. m-2 and 16.46 nos. m-2) were benefited from burning as shown by the
values sequentially placed for burnt and unburnt plots. Certain grasses like Chrysopogon aciculatus and
Sacciolepis indica were restricted to burnt plot while Oxalis corniculata showed its presence to unburnt plot.
Grasses dominated the grassland as revealed by their contribution to the mean percentage cover of 72% in
burnt plot and 76% in unburnt plot. The dominance-diversity curves in the study site approaches a log normal
series distribution suggesting that the resources are shared by the constituent species. Seasonal pattern in
diversity index suggested definite influence of climatic seasonality on species diversity; rainy season was
conducive for maximum diversity (1.40 and 1.38 in the burnt and unburnt plots, respectively). Dominance
increased with concentration of fewer species (0.0021 in burnt plot and 0.0055 in unburnt plot) in summer and
behaves inversely to index of diversity. This study showed that the traditional management practices benefits
the farmers as it promote grassland regeneration with I. cylindrica as the dominant grass.
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Introduction
Vegetation is a key factor in resolving the structure of an
ecosystem. It determines many ecological parameters within a plant
community such as microclimate, energy budget, photosynthesis,
water regime, surface runoff and soil temperature (Tappeiner and
Cemusca, 1996). Quantitative analysis of vegetation facilitates in
understanding the structure, composition and tropic organization of
any community (Kukshal et al., 2009). Diversity of species is an
important characteristic of a plant community that persuades
functioning of an ecosystem (Hengeveld, 1996). Tropical grasslands
in India are seral in nature due to recurring biotic operations such
as grazing, fire and scraping (Neeraj et al., 2004). These grasslands
have originated either due to deforestation or due to abandoned

cultivation. Imperata grasslands of Northeastern India formed after
abandoning cultivation and maintained under the influence of fire.
Fire is used as a key management tool for grasslands worldwide
(Freckleton, 2004). Imperata cylindrica generally form pure stands
where the area is open, dry and highly disturbed (Apko et al.,
1997). Village people utilize this species as traditional bio-resource
for the house construction. So far limited studies are available on
the grasslands of Northeastern India as that of Shankar et al.
(1991,1993); Devi et al. (2001) and Bairagee and Kalita (2004).
Therefore, the aim of the present study was to generate quantitative
information on analytical parameters in a traditionally managed
Imperata grassland of Barak valley, Northeastern India. The
baseline data will be of significance in framing polices for sustainable
land management and rehabilitation of degraded lands.
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Materials and Methods
Present study was carried out at Dargakona (24o41’95" N latitude
and 92o45’03" E longitude) of Barak valley, Cachar district, located
in South Assam. The climate of the region is sub-tropical humid type
with longer monsoon. The year is divided into three distinct seasons
viz. short summer (March-April), rainy (May- October) and winter
(November-February). Total annual rainfall during the study period
was 2365 mm. The mean maximum temperature ranges from
25.4oC in January to 32.6oC in August and the mean minimum
temperature ranges from 11.1oC in January to 25.1oC in August.
Some important characteristics of the soil in the study site was greyishbrown colour (10YR, 5/2); texture sandy loam; water holding
capacity 34.31%; soil pH 4.7; organic carbon 0.87% and nitrogen
0.14%.
The study site is a traditionally managed village grassland that
involved annual clipping and burning. Such practice results from a
belief that burning is the most suitable form of management in the
grasslands. The grassland covered an area of 0.40 ha, which was
equally demarcated into two study plots: (i) burnt plot where burning
was applied and (ii) unburnt plot. The grassland was fenced to
protect against grazing animals during the study period. Both the
study plots were adjacent to each other without any major differences
in species composition. Field sampling in the last week of every
month was carried out from April 2003 to March 2004 for vegetation
analysis in the study site.
To understand the vegetation structure and phytosociological features
of plant community, 10 quadrats were randomly placed in each
burnt and unburnt plot for the assessment of composition, frequency,
density and basal cover of all participating species. The optimum
quadrat size for the study was 50 x 50 cm ascertained from the
species-area curve method (Mueller-Dombois and Ellenberg, 1974).
Each tiller in grass and any unit of other plants having functional
roots were considered an individual. The number of quadrats of
occurrence of a species expressed as the total number of quadrats
sampled was taken as frequency and the number of individuals of a
species in all quadrats, expressed as the fraction of number of total
quadrats sampled, as density of that species. Basal area (cover)
was estimated by measuring the basal diameter of 10 individuals of
each species using a caliper. The frequency diagrams for the
communities at two plots (burnt and unburnt) were compared with
normal frequency diagram of Raunkiaer (1934). The relative value
of density, frequency and dominance were calculated to compute
importance value index (IVI) for each species (Mueller-Dombois
and Ellenberg, 1974).
The log IVI on Y-axis was plotted against the species sequence
from highest to least abundant ones on X-axis. It provided the
dominance-diversity curves (Pande, 1999) for the two plots. Species
diversity index (H’) was determined by using information function
on the basis of abundance values as H’ = S (ni/N) ln (ni/N). Where,
H’ is the Shannon-Weiner information index of diversity, ni is the
total number of individuals of ith species, N is the total number of
Journal of Environmental Biology September 2012

individuals of all the species in the community and ln is the natural
log (Magurran, 2004). The Simpson’s index (Simpson, 1949) or
the concentration of dominance (Cd) was derived as Cd = S (ni/
N).2 Where, ni and N are same as given above. Species evenness
or equitability (E) was calculated following Pielou (1975) as E = H’/
log S, where, S is the total number of species.
Results and Discussion
Plants recorded in the burnt and unburnt plots were categorized
into 19 families of which Poaceae was the dominant family followed
by Asteraceae and Fabaceae (Fig.1a,b). Shukla (2009) also
observed similar arrangement of the dominant families in the
grasslands of Northeastern Uttar Pradesh. Such dominance of
Poaceae, common in sites are subjected to stress conditions (Sinha
et al., 1991). Genera and species were in order of 26 and 29 in the
burnt plot whereas corresponding figures were 24 and 28 in the
unburnt plot (Fig. 1a,b). Plant communities were classified into 8
grasses, 1sedge, 17 forbs, 1 fern and 2 shrubs in burnt plot which
were in order of 6,1,18,1 and 2 in unburnt plot (Table 1). Leguminous
forbs were very limited, within 2 to 3 species in the study site.
Majority of the species were shared between burnt and unburnt
plots that found to agree with the grazing lands at Madurai, South
India (MeenakshiSundaravalli and Paliwal, 2003). Grasses like
Chrysopogon aciculatus and Sacciolepis indica had been benefited
by burning that might be attributed to non-sprouting regenerative
strategy through viable seeds present in the soil seed bank
(Ramakrishnan et al., 1997). One species each of Araceae
(Colocasia esculenta) and Oxalidaceae (Oxalis corniculata) was
encountered in burnt and unburnt plots respectively (Fig. 1a, b). C.
esculenta, because of its prominent means of vegetative propagation
was adapted to burnt plot. Fire acted detrimental to species like
Desmodium triflorum and O. corniculata either due to loss of their
aerial perennating buds (Belsky, 1992) or by injury to seeds and
roots as a result of soil heating. Field observations showed that
Borreria pusilla (annual forb) increased in number after burning as
seedling recruitment and rapid colonization occurred in the fallow
land. Other forb species were not as noteworthy with response to
fire in the present grassland. Growth of annual species in burnt plot
was largely due to the successful seed germination and seedling
establishment under the influence of fire (Arianoutsou, 1998;
Trabaud and Prodon, 2002).
Frequency diagrams of burnt and unburnt plots were compared
with Raunkiaer’s normal frequency diagrams (Fig. 2). Frequency
class values obtained in the two plots fits the Raunkiaer’s Law of
Frequency: A>B>C<=>D<E. Both the plots were rich in species
assigned to frequency class A and B, which constituted more than
55% of the total species content, widely deviated from normal
frequency diagram. Maximum number of species in the smallest
percentage group accounted from a large number of opportunistic
species (Tripathi and Shukla, 2007; Shukla, 2009). Plant species
richness therefore results from a relatively large number of low
abundance and low frequency species identical to the sub-tropical
grasslands of Nepal (Peet et al., 1999). Classes C and D were

Vegetation analysis in grassland

857

Fig. 1: Vegetation characteristics of the Imperata grassland (a) burnt plot and (b) unburn plot

marginally higher than the normal values at both plots. Moreover,
the pattern of frequency diagrams showed class D < E, thus the
vegetation tends to be homogenous.
Plant communities in two plots indicated distinct influences of
stress caused by fire in at least few species as well as climatic
seasonality in majority of the species. The rainy season was the
most congenial period of plant growth coupled with warm ambient
temperature and adequate moisture, evidently maximum species
richness was attained in this period (Gupta and Ratan, 2005). A
large number of species including sprouts were recruited in the
rainy season thereby increasing the density of vegetation. Tripathi
and Shukla (2007) have also reported similar nature of the grassland

communities of Gorakhpur (U.P.). Importance value index of grasses
in the study site ranged from 0.33 to 132.64 in burnt plot and 0.47 to
138.74 in unburnt plot. Corresponding values for forbs were 0.16
to60.08and0.37to40.06(Table1). Imperata cylindrica possessed
maximum density, basal cover and IVI at two plots and therefore,
emerged as dominant species of the ecosystem. Kukshal et al.
(2009) proposed that the species with high IVI indicated dominance
and ecological success through its better regeneration and greater
amplitude. This species was also the dominant species in the Royal
Chitwan National Park grassland having highest IVI value (Shrestha
and Dangol, 2006). Paulsamy et al. (1997) have emphasized
that I. cylindrica dominated the site because of its capacity to
regenerate from well developed rhizomes in degraded lands and poor
Journal of Environmental Biology September 2012
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Table - 1: Density (nos. m ), basal cover (cm m ) and importance value index (IVI) of different species in the Imperata grassland
Burnt plot

Species

Unburn plot

Density

Basal cover

IVI

Density

Basal cover

IVI

Grasses and one sedge
Chrysopogon aciculatus (Retz.)Trin.
Cyperus halpan L.
Digitaria ciliaris (Retz.)Koel.
Digitaria longiflora (Retz.)Koel.
Digitaria pruriens Buse.
Imperata cylindrica (L.)Beauv.
Sacciolepis indica (L.)Nash.
Setaria glauca (L.) Beauv.
Setaria pallidefusca (Schum.)Stapf. & Hubb.

2.44
6.13
23.14
8.00
3.41
318.75
2.25
24.70
0.30

1.01
0.88
4.45
1.76
0.48
158.22
1.06
23.76
0.04

2.40
3.93
6.62
7.43
3.63
132.64
1.86
32.13
0.33

11.87
38.71
26.73
3.83
304.18
16.46
0.56

1.76
7.56
6.29
0.45
148.34
17.88
0.09

4.63
8.43
16.59
2.98
138.74
29.73
0.47

Forbs and one fern
Achyranthes aspera L.
Ageratum conyzoides L.
Borreria pusilla (Wall.) D.C.
Colocasia esculenta (L.)Schott.
Chromolaena odorata (L.) R.King & H. Robins
Clerodendrum viscosum Vent.
Desmodium caudatum (Thunb.) D.C.
Desmodium triflorum (L.) D.C.
Dioscorea alata L.
Ipomoea pestigridis L.
Leucas plukenetii (Roth.) Spreng.
Lindernia crustacea (L.) F. Muell.
Lygodium japonicum (Thunb.) Sw.
Mikania micrantha Kunth ex. H.B.K.
Mimosa pudica L.
Murdannia nudiflora (L.) Brenan.
Oxalis corniculata L.
Phyllanthus fraternus Webster
Triumfetta rhomboidea Jacq.
Urena lobata L.

2.28
1.89
162.25
0.20
2.75
1.51
3.08
0.13
2.91
1.16
6.61
1.13
0.46
1.20
2.10
1.92
4.32
1.00

0.20
1.41
62.64
0.04
2.15
1.48
1.02
0.02
0.72
0.26
0.33
0.24
0.07
0.63
0.10
0.46
0.87
0.89

1.69
3.13
60.08
1.36
7.51
4.58
4.77
0.16
4.93
1.54
3.61
1.73
0.69
1.75
2.17
2.82
2.83
2.48

5.33
2.13
50.37
4.50
1.56
4.63
0.43
0.36
3.32
1.59
11.15
0.33
0.91
1.96
0.75
0.40
1.62
4.72
1.68

0.52
1.80
41.06
3.72
1.58
1.21
0.02
0.05
0.74
0.30
0.58
0.03
0.15
0.84
0.03
0.01
0.37
1.28
1.76

2.84
4.14
40.06
10.58
4.22
5.64
0.37
0.67
5.13
2.67
4.10
0.44
1.62
3.25
0.81
0.75
2.60
3.02
3.44

Shrubs
Cajanus cajan (L.) Huth.
Melastoma malabathricum L.

0.06
0.59

0.01
0.33

0.38
1.60

0.26
1.01

0.001
0.51

0.47
2.12

Table - 2: Seasonal values of indices of dominance (Cd), species diversity (H’) and evenness (E) in the Imperata grassland
Seasons
Rainy
Winter
Summer

Cd
0.00062 ± 0.0002 (0.00071 ± 0.0003)
0.00096 ± 0.0005 (0.0010 ± 0.0006)
0.0021 ± 0.0002 (0.0055 ± 0.004)

H’

E

1.40 ± 0.19 (1.38 ± 0.20)
1.05 ± 0.19 (1.26 ± 0.21)
0.75 ± 0.30 (0.70 ± 0.29)

0.57 ± 0.19 (0.48 ± 0.07)
0.39 ± 0.03 (0.46 ± 0.04)
0.40 ± 0.26 (0.47 ± 0.25)

Values in parenthesis are for unburnt plot. Values are mean of ten replicates + SD

competition by other constituent species in post fire period.
Preponderance of B. pusilla was observed in the burnt plot and
expectedly density, basal cover and IVI was significantly higher
(p<0.01) than the unburnt plot (Table 1). However, irrespective of
its increase in burnt plot, B. pusilla was the co-dominant species in
the grass-forb associations of the plant communities at the two plots.
Setaria glauca (sprouting grass) was also benefited by burning
and consequently its density, cover and IVI was higher in burnt plot.
It also played a considerable role in the species organization of the
grassland. All other grass species were underestimated in terms of
Journal of Environmental Biology September 2012

density and IVI; relatively majority of the species were with lower
values in burnt plot except C. aciculatus and S. indica. Annual forb
species other than B. pusilla, were inconsequential in the study site
reflected by their meager quantitative attributes. Shrubs were also
poorly represented in the study site (Table1). Variations in the
quantitative parameters among the competitive and associated
species are the manifestations of their ecological amplitude and their
inter relationship with ambient environment (Gupta and Dass, 2007).
Within the grass-forb assemblages of the present grassland, grasses
contributed a mean percentage cover of 72% in burnt plot and

859

Vegetation analysis in grassland

76% in unburnt plot. At the species level, IVI (as % of total) for
plants in burnt and unburnt plots are illustrated in Fig. 3a and b.
Major contributors as top three species were I. cylindrica (44-46%),
B. pusilla (20-13%) and S. glauca (10%) in the two plots. This
pattern of species abundance within the vegetation is common in
grasslands with the structurally dominant family, Poaceae (Peet et
al., 1999).

Fig. 2 : Comparison of frequency diagrams of burnt and unburnt plots of
the Imperata

Dominance-diversity curves expressed in terms of resource
share and niche spaces are often used to interpret the community
organization (Nautiyal et al., 2000). The dominance-diversity curves
in the study site approaches a log normal series distribution (Fig. 4)
suggesting that the resources are shared by the component species
as log-normal variate resulting in more even apportionment of niche
space and resources amongst the member species in the site
(Kukshal et al., 2009). Another way of approach to analyze diversity
is diversity indices (Table 2). Major variation in Shannon’s index
was not observed between burnt and unburnt plots (Safaian et al.,
2005; Sankaran, 2005). Rainy season was conducive for maximum
diversity due to high species richness in the favourable growing
season (Joshi et al., 1994; Kumar et al., 2004). Reduced diversity
in dry summer was marked by annual cutting and presence of few
dominants at the stage of early succession (Tripathi and Shukla,
2007). Evenness is also a component of diversity in the
apportionment of individuals among the species. Uneven distribution
of evenness in burnt plot might be due to the species with clumped
appearance (Raizada et al., 1998). Individuals were proportionately
shared within the species throughout all seasons in unburnt plot.
Dominance increases with concentration of fewer species in summer
and behaves inversely to index of diversity. Dry season with scarcity
of rainfall are characterized by concentration of few rhizome-derived
plants and withering away of majority of the annuals. In this study,
high dominance index indicated greater homogeneity of the
community and vice versa (Kohli et al., 2004). Such communities
are subjected to more opportunistic and environmentally flexible
species with wider ecological amplitude.
It may be inferred from the findings that the grassland,
dominated by fire resistant species, I. cylindrica and B. pusilla, in
particular, formed a Imperata-Borreria assemblage. It is therefore,
understood that the Imperata grassland of Barak valley is adapted
to the current fire regime of farmers that facilitated community
development with I. cylindrica as the dominant grass.
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