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ABSTRACT 

The biological spectrum of a grassland community of Rairangpur (86
0
 11’ 45’’ E ; 22

0
 16’ 45’’N) in the district 

of Mayurbhanj, Odisha was studied following Raunkiaer 
[1]

, Dansereau 
[2] 

and Rao 
[3]

. The community 

comprised of 29 species. They belonged to four different life form classes i.e. Chamaephytes, Hemicryptophytes, 

Geophytes and Therophytes. The community was found to be Therophytic. The percentage of Therophytes was 

found to be maximum (37.93%) followed by Chamaephytes (27.59%), Hemicryptophytes (20.69%) and 

Geophytes (13.79%). The present study exhibited higher percentage of Chamaephytes, Geophytes and 

Therophytes compared to Raunkiaer’s 
[1]

 normal spectrum. The species composition, topography, geographical 

distribution, soil characteristics, climatic conditions and biotic interference of the locality, might be responsible 

for variation of spectrum value in the grassland community.  

Keywords : Life-forms, biological spectrum, grassland community   

 

I. INTRODUCTION 

The structural aspects of a community is essential for any in-depth studies relating to ecology of a place. It 

provides the knowledge about the vegetation of an area i.e the life-form patterns, biological spectrum and also 

the phytosociology of a vegetation. The biological spectrum is considered as an index for determining the status 

of a community. When worked out on periodic intervals, biological spectrum may set as guidelines for eco-

restoration and optimization of a community. Although such study seems to be classical yet it forms the core of 

an ecological study pertaining to vegetation analysis. Much work has been carried out on biological spectrum of 

grassland communities by Raunkiaer 
[1]

, Dansereau 
[2]

, Rao 
[3]

, Singh & Ambasht 
[4]

, Misra & Misra 
[5]

, Malana 

& Misra 
[6]

, Rath & Misra 
[7]

, Naik 
[8]

, Patnaik 
[9]

, Behera & Misra 
[10]

, Pradhan 
[11]

, Barik & Misra 
[12]

, Batalha & 

Martins 
[13]

 and many others. In this study an attempt has been made to study the biological spectrum of a 

grassland community of this region. 

1.1 Aim of the Study  

The aim of this investigation is to assess the biological spectrum of a grassland community of Rairangpur in the 

district of Mayurbhanj, Odisha. 
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1.2 Study Site and Environment  

The experimental grassland was selected at Sanchampauda (86
0
 11’ 45’’ E ; 22

0
 16’ 45’’N,), Rairangpur, 

situated at a distance of 95 kms from the North Orissa University and 90 kms from Baripada, the district 

headquarter of Maurbahnj in the state of Odisha and is located at an average elevation of 248m. The climate of 

the locality is monsoonal with three distinct season i.e rainy (July to October), winter (November to February) 

and summer (March to June). The total rainfall during the study period was 1903mm, of which a maximum of 

652mm was recorded during the month of July. No rainfall was observed in the month of October, November 

and December. The soil of the experimental site was found to be moderately acidic. The available phosphorous, 

potassium and organic carbon contents of the experimental site were found to be low 
[14]

. 

 

II. MATERIALS AND METHODS 

The plant specimens preferably along with the reproductive parts were collected and brought to the laboratory 

for identification. The identification of each taxaon was made in consultation with various regional and national 

flora books i.e. The Botany of Bihar and Orissa by Haines 
[15]

, Supplement to the Botany of Bihar and Orissa by 

Mooney 
[16]

, Flora of Orissa by Saxena & Brahmam 
[17]

, Flora of the Madras Presidency  by Gamble 
[18]

, Flora of 

Bilaspur district, M.P. by Panigrahi & Murti 
[19]

 and Murti & Panigrahi 
[20]

, Flora of Madhya Pradesh by Verma 

et al. 
[21]

, Mudgal et al. 
[22]

 and Singh et al. 
[23]

 and The Flora of British India by Hooker 
[24]

,  The herbarium 

specimens were prepared following standard methodology as proposed by Jain & Rao 
[25]

. The voucher 

specimens were preserved and housed in Herbarium, P.G. Department of Botany, North Orissa University, for 

future use and reference. The life-form of various species was determined based on the position of the parenting 

buds following Raunkiaer’s 
[1]

 system, slightly modified by Dansereau 
[2]

 and Rao 
[3]

. 

 

III. RESULTS AND DISCUSSION 

The community comprised of 29 species of which 10 species were grasses and 19 species were non-grasses. Out 

of 29 species, 8 species belonged to the class Chamaephytes (Desmodium triflorum, Evolvulus alsinoides, 

Evolvulus nummularius, Hedyotis neesiana, Oldenlandia corymbosa, Rungia repens, Scleria levis and Tridax 

procumbens), 6 species to Hemicryptophytes  (Brachiaria reptans, Chrysopogon aciculatus, Chrysopogon 

verticillatus, Cynodon dactylon, Elephantopus scaber, Heteropogon contortus), 4 species to Geophytes 

(Cyperus compressus, Cyperus triceps, Fimbristylis acuminata, Fimbristylis dichotoma)  and 11 species to 

Therophytes  (Commelina benghalensis, Dactyloctenium aegyptium, Digitaria longiflora, Eleusine indica, 

Hybanthus enneaspermus, Phyllanthus fraternus, Scoparia dulcis, Setaria pumila, Spermacoce pusilla, 

Sporobolus indicus, Zornia gibbosa). The class Phanerophytes was found to be absent (Table -1).  

 

Table – 1 Life forms classes of the experimental grassland community. 

 

Life- form classes Sl. No. Name of the Species 

Chamaephytes 

(25.59%) 

1 Desmodium triflorum (L.) DC. 

2 Evolvulus alsinoides (L.) L. 

3 Evolvulus nummularius (L.)L. 
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4 Hedyotis neesiana Arn. 

5 Oldenlandia corymbosa L. 

6 Rungia repens (L.) Nees 

7 Scleria levis Retz. 

8 Tridax procumbens L. 

Hemicryptophytes 

(20.69%) 

1 Brachiaria reptans (L) C.A. Gardner & C.E. Hubb 

2 Chrysopogon aciculatus (Retz.) Trin. 

3 Chrysopogon verticillatus (Roxb.) Trin. ex Steud 

4 Cynodon dactylon (L.) Pers. 

5 Elephantopus scaber  L. 

6 Heteropogon contortus (L.)P. Beauv. ex Roem. & Schult. 

Geophytes / 

Cryptophytes 

(13.79%)  

 

1 Cyperus compressus L. 

2 Cyperus triceps Endl. 

3 Fimbristylis acuminata Vahl 

4 Fimbristylis dichotoma (L.) Vahl 

Therophytes 

(37.93%) 

1 Commelina benghalensis L. 

2 Dactyloctenium aegyptium (L.)  Willd. 

3 Digitaria longiflora (Retz.) Pers. 

4 Eleusine indica (L.) Gaertn. 

5 Hybanthus enneaspermus (L.) F. Muell 

6 Phyllanthus fraternus Webster 

7 Scoparia dulcis  L. 

8 Setaria pumila (Poir.) Roem. & Schult. 

9 Spermacoce pusilla Wall. 

10 Sporobolus indicus (L.) R.Br. 

11 Zornia gibbosa Span. 

 

Table - 2 reveals the biological spectra of some grassland community in comparision to Raunkiaer’s 
[1]

 normal 

spectrum. Based on percentage contribution the community was found to be Therophytic. The community 

showed 25.59% of Chamaephytes, 20.69% of Hemicryptophytes, 13.79% of Geophytes, 37.93% of Therophytes 

and lack of Phanerophytes. Absence of Phanerophytes was also reported by Singh & Ambasht 
[4] 

and Barik & 

Misra 
[12]

. A higher percentage of Phanerophtic species was reported by Rao 
[3]

, while working on grassland of 

Varanasi in India and by Batalha & Martines 
[13]

 on Cerrado site of Brazil. Maximum Therophytic percentage 

contribution was reported by Rao 
[3]

, Singh & Ambasht 
[4]

 while working on the grasslands of Varanasi, Misra & 

Misra 
[5]

, Rath & Misra 
[7]

 and Barik & Misra 
[12]

 on the grasslands of Berhampur, Naik 
[8]

 on western Orissa, 

Pattnaik 
[9]

 on South Orissa, Behera & Misra 
[10]

 on Phulbani and Pradhan 
[11]

 on the grassland of Bhubaneswar. 

However, in this grassland community the greater percentage of Therophytes and absence of Phanerophytes 

might be due to the influence of species composition, soil characteristic, climatic condition as well as biotic 

interference of the locality. Since the experimental grassland was well protected before one year, from the start 
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of experiment, grazing was not possible. However, there was no such restriction prior to one year. Compared to 

Raunkiaer’s 
[1]

 normal biological spectrum, present findings showed, Chamaephytes to be near about 3.06 times 

higher than that of  normal spectrum, 2.3 times higher in case of Geophytes and 2.9 times higher in case of 

Therophytes where as the parentage of Hemicryptophytes was nearly 1.26 time less than the normal spectrum. 

 

Table-2. Biological spectra of some grassland communities in Comparison to Raunkiaer’s (1934) normal 

spectrum. 

 

Authors  Study Site Pha% Cha% Hem% Geo% The% 

Raunkiaer’s (1934) normal 

spectrum 
 46.00 9.00 26.00 6.00 13.00 

Rao (1968) Varanasi  40.00 6.00 1.00 10.00 43.00 

Singh & Ambasht (1975) Varanasi  -- 4.20 19.20 6.30 70.20 

Misra & Misra (1979) Berhampur  5.70 25.70 14.30 5.70 48.60 

Malana & Misra (1980) Berhampur  10.00 26.66 23.33 3.33 36.33 

Rath & Misra (1980) Berhampur  5.40 21.60 18.90 2.70 51.30 

Naik (1985) Western Orissa  3.00 21.20 18.20 6.00 51.50 

Patnaik (1993) South Orissa  3.58 17.86 25.00 10.71 42.86 

Behera & Misra (1993) Phulbani  5.71 20.00 11.42 8.57 54.28 

Pradhan (1994) Bhubaneswar  5.88 29.42 11.76 5.88 47..05 

Barik & Misra (1998) Berhampur  -- 25.81 12.90 9.68 51.61 

Batalha & Martins (2002) Cerrado  66.75 11.50 18.58 1.77 1.77 

Present study Rairangpur -- 27.59 20.69 13.79 37.93 

 

Pha - Phanerophytes, Cha - Chamaephytes, Hem - Hemicryptophytes, Geo - Geophytes, The - Therophytes. 

 

IV. CONCLUSION 

The biological spectrum value of experimental grassland community of Rairangpur in Mayurbhanj District of 

Odisha showed variation compared to other grassland communities as reported earlier. The species composition, 

topography, temperature variability, physico-chemical characteristics of soil, precipitation, solar insolation and 

the biotic interference might be responsible for variation in spectrum value in the experimental grassland 

community. 
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