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Abstract:The present paper deals with the study of phytoclimate analysis of two selected wetlands(Sitajhari river and Dalua 

beel)of Kishanganj district,Bihar with the help of the Raunkiaer life form and biological spectrum. A total of 19 macrophytes 

species belonging to 16 families have been enlisted which were further classified according to growth form(Cook, 1996) and life 

form(Raunkiaer, 1934). Among 19 species only 4 life form classes were recognized.These are Therophytes(63.15%), 

Hemicryptophy-tes(15.78%),Hydrophytes (10.52%) and Chamaephytes(10.52%).Phytoclimate of the study area is 

Therophytic.The entirestudy depicts the presence of various biotic factors, floristic composition and microenvironment of the 

study areas. 

 

Index Terms- Phytoclimate, Biological spectrum, Floristic composition, Biotic factors, Microenvironment. 
 

I. INTRODUCTION 

 

Wetlands can be considered as ecotone, as it represents the vegetation of varieties of plants community of both the terrestrial and 

wetland ecosystem. The land is inundated with shallow water and predominantly supports hydrophytes[1].Aquatic hydrophytes 

are mainly aquatic angiosperms that are large enough to see with our naked eyes. Existance of plants in particular region is deter- 

mined by climate of that region.The concept of life form of the species comprising of vegetation and the classification of vegeta- 

tion has been done on the basis of physiognomy[2-3].Life form can be consider as the most significant ecological attribute as it is 

the indicator of certain ecological conditionin which plants are adopted[4-6]. It helps to understand  micro and macroclimate 

along with different anthropogenic activities of particular area[7]. Characterization of life form also enables to analyze the inter 

action of plants-climate (phytoclimate), on the basis of location of reproductive organ from the soil surface as well as the cope of 

ability of macrophytes from disturbed stressful environment[8]. 

 

Raunkiaer (1934) classified perennial plants according to their life form on the basis of their resistance organ or perennating bud 

relative to the soil surface, as it is the most important criteria to understand the phytoclimate[9]. He classified plants into five cate- 

gories such as Phanerophytes(Ph), Chamaephytes(Ch), Hemicryptophytes(Hcp), Geophytes(G), and Therophytes(Th). As life 

form is the direct indicator of phytoclimate so composition of the life form helps to distinguish different types of phytoclimate. 

phanerophytic(tropics), therophytic(desert), hemicrytophytic(cold temperate zone). Biological spectrum is the enumeration of 

percentage representation of life-form of the flora in a wide range of particular geographical area comprising of floristic commu- 

nity. It reveals the stratum of community pattern, biotic interaction, as well as all other prevailing climatic factors which has 

remarkable impact on plants.  

 

So, the significance of the ongoing research is relative analysis of normal spectrum of macrophytes with the Raunkiaer’s constr- 

ucted biological spectrum which would be the important tool to understand the vegetation, floristic composition, climatic 

condition along with the overall health status  index of specific ecosystem. Besides this it also enables to renovate and strengthen 

the floral community of that ecosystem[10]. Therefore, the present research intended to find out life form composition of 

documented macrophytes from Sitajhari river  and Dalua beel of Kishanganj district, Bihar. 
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II. MATERIALS AND METHODS 

Study area:  

The two selected study areas, Sitajhari river and Dalua beel are located at Kishanganj District in Bihar. The district lies between 

25◦20’ N to 26◦ 30’ N latitude and 87◦ 70’ E to 88 ◦19’ N longitudes which covers the total area of 1884 sq. km. The district is 

surrounded by Purnia in the south-west, Uttar Dinajpur of West Bengal on the east, Araria  in the west, and Darjeeling district of 

West Bengal and Nepal on the north. Kishanganj is only one subdivision in this district. Donk, Kankai, Mahananda and Ratua are 

the major rivers of the district. 

Sitajhari River: 

At Ratua mouza of Pothia block in  the Kishanganj district of Bihar there is a natural and perennial wetland which is locally kno- 

wn as Sitajhari river by the native people. It is located at 88.09◦ E longitude and 26.25◦ N latitude. The total area covered by the 

wetland is 9 acres. Neighbouring villages are Yadavtola, Dhumdangi, Borodangi, Poliatoli etc.  

Dalua Beel: 

At Pothia block of Sitalpur mouza there is a manmade, perennial wetland. Locally it is known as Dalua beel and it covers the area 

of about 6.2 acres. It is located at 88.08◦ E longitude and 26.24◦ N latitude.Neighbouring villages of the wetland are Maria, Sarka- 

ribasti, Nayabasti and Sitalpur. Water of the Wetland is used for the irrigation of about 62 acres of agricultural fields. 

 

 
 

 
 

 

 
III. METHODOLOGY 

For preparing the documentation of life form composition and biological spectrum analysis of macrophytes extensive field surv- 

ey was conducted from November 2021-May 2023. Macrophytes were collected from two selected wetlands and detailed study of 

floristic vegetation, habit, habitat, height, nature of perennial buds relative to the soil surface, occurrences season etc. were done 

 in the field. Collected macrophytes were then worked out in the laboratory with the help of standard taxonomic literatures [11- 

35]and to check their valid scientific names POWO(Plants Of the World Online, 2023)[36] and WFO(World Flora Online,2023) 

[37] were used, then preserved in the form of herbarium specimens at Taxonomy of Angiosperms and Biosystematics laboratory 

of SKBU, Purulia. Different plant species were classified according to Raunkiaer’s life form system modified by Ellenberg and  

Muller-Dombois(1967) [38] and Muller-Dombois and Ellenberg(1974) [39].Growth form of the collected macrophytes have 

also been classified according to Cook(1996). Life-form of the species were calculated in the form of percentage for construct- 

ing the biological spectrum, then it is compared with Raunkiaer’s normal spectrum for the analysis of phytoclimate. 

% Life-form  =
𝐍𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐬𝐩𝐞𝐜𝐢𝐞𝐬 𝐢𝐧 𝐚𝐧𝐲 𝐥𝐢𝐟𝐞 𝐟𝐨𝐫𝐦 

𝐓𝐨𝐭𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐬𝐩𝐞𝐜𝐢𝐞𝐬 𝐢𝐧 𝐚𝐥𝐥 𝐥𝐢𝐟𝐞 𝐟𝐨𝐫𝐦
 x 100 

 

 

 

 

 

  Few glimpses of study site(Sitajhaririver) including satellite view. 
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IV. RESULTS AND DISCUSSION 

A total of 19  macrophytes species were recorded from the two selected study sites belonging to 16 angiosperms families. Onagr- 

aceae, Convolvulaceae, and Asteraceae all three showed their dominance(11 %) over the rest of the 13 families(Fabaceae, Alism- 

ataceae, Cyperaceae, Hydrocharitaceae, Acanthaceae, Marsileaceae, Menyanthaceae, Pontederiaceae, Potamogetonaceae, Poac- 

eae, Lythraceae, Linderniaceae, Lentibulariaceae) contribute the same number of macrophytes i.e 1 species each. Macrophytes 

 were classified (Table 1) according to their growth form (Cook, 1996) and life form (Raunkiaer, 1934). Only four types of life 

form were recognized among the 19 macrophytes species. These are Therophytes(12), Hemicryptophytes(3), Hydrophytes(2), and 

Chamaephytes(2), represented in Table 2. Therophytes showed dominance (63.15%) followed by Hemicryptophytes (16%), 

Chamaephytes(11%), and Hydrophytes(10%). Maximum number of species(12) belonged to Therophytes, some of them are 

Ludwigia adscendens, Ludwigia perennis, Acmella uliginosa, Eclipta prostrataetc.Therophytes are plants which complete their 

life cycle in favourable season and maintain their dormancy during unfavourable condition. Lowest percentage of life form were 

exhibited by hydrophytes which contribute only 2 species such as Nymphoides hydrophylla and Pontederia crassipes.Relative 

 assessment  of biological spectrum of macrophytes and Raunkiaer’s normal spectrum have been represented in Table 2.It revea- 

led the major deviation of biological spectrum of macrophytes from the normal spectrum of Raunkiaer.highest deviation shown 

by Therophytes(50.15). 

 

Table 1. Macrophytes associated with Sitajhari river and Dalua beel. 

 

Sl. 

No. 

Scientific Names of the plant Family Life form 

(LF) 

Growth 

 form (GF)  W
1
 

W 2
 

1 Acmella uliginosa(Sw.) Cass. Asteraceae TH Hel  + 

2 Aeschynomene aspera L. Fabaceae TH Hel + + 

3 Albidella oligococca(F.Muell.) 

Lehtonen 

Alismataceae TH Hyp +  

4 Cyperus esculentus L. Cyperaceae TH Hel  + 

5 Eclipta prostrata(L.)L. Asteraceae TH Hel  + 

6 Hydrilla verticillata (L.f.)Royle Hydrocharitaceae HCP Vit +  

7 Hygrophila auriculata(Schumach.) 

Heine 

Acanthaceae TH Ple +  

8 Ipomoea aquatica Forssk. Convolvulaceae HCP Hyp +  

9 Ipomoea quamoclit L. Convolvulaceae HCP Hyp +  

10 Ludwigia adscendens(L.)H.Hara Onagraceae TH Hyp +  

11 Ludwigia perennis L. Onagraceae TH Hel  + 

12 Marsilea quadrifolia L. Marsileaceae TH Ple + + 

13 Nymphoides hydrophylla(Lour.) 

Kuntze 

Menyanthaceae HY Eph +  

14 Pontederia crassipes Mart. Pontederiaceae HY Ple +  

15 Potamogeton crispus L. Potamogetonaceae CP Vit +  

16 Sporobolus indicus(L.)R.Br. Poaceae TH Ple + + 

17 Trapa natans L. Lythraceae TH Ten +  

18 Torenia crustacea(L.)Cham.& 

 Schltdl. 

Linderniaceae TH Hel  + 

19 Utricularia aurea Lour. Lentibulariace CP Pla +  

LF(Life form): CP=Chamaephytes, HCP=Hemicryptophytes,  HY=Hydrophytes, TH =Therophytes. GF 

(Growth form): Eph= Ephydate, Hel=Helophyte, Hyp= Hyperhydrate, Pla = Plankton, Ple = Pleustoph- 

yte, Ten =Tenagophyte, Vit = Vittate. W1: Sitajhari river, W2: Dalua beel. 

 

Table 2.Biological spectrum of macrophytes of Sitajhari river and Dalua beel, compared with Raunkiaer;s normal spectrum and 

their deviation. 

 
 

Life form No. of taxa % of taxa Raunkiaer normal spectrum Deviation 

Chamaephytes 2 10.52 9 1.52 

Hemicryptophytes 3 15.78 26 -10.22 

Hydrophytes 2 10.52 2 8.52 

Therophytes 12 63.15 13 50.15 
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Figure 1. Familywise distribution of collected macrophytes. 

 

 
 

Figure 2. Distribution of growth form of collected macrophytes. 

 

 
 

Figure 3. Biological spectrum of collected macrophytes. 
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Figure 4. Comparison of (A)biological spectrum of collected macrophytes with the (B) Raunkiaer normal spectrum. 

 

 
 

Figure 5. Deviation of biological spectrum from normal Raunkiaer spectrum. 

 

V. CONCLUSION 

Comparative analysis of biological spectrum of research area, and Raunkiaer’s normal spectrum revealed the higher percentage of 

Therophytes(63.15%) which concluded that the area is the characteristic of subtropics and phytoclimate is Therophytic. Prevalen- 

ce of Therophytes, is the consequences of presence of numerous factors such as deforestation, over exploitation, over grazing and  

many other anthropogenic activities. The significance of the present study is the current condition of phytoclimate of the research 

area and further studies regarding disturbances on native vegetation will help to infer the microenvironment of that particular area 

as well as it also enables to increase social awareness for the conservation and protection of biodiversity in their native places due 

to the rapid increase of biotic and abiotic interference. 
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