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Fig. 1 : Map of Valmiki Tiger Reserve, Bihar, India

Fig. 2 :  Rank abundance curve for the alluvial grassland of VTR. 
  PH_KA=Phragmites karka, TY_AN= Typha angustifolia, VE_ZI=Vetiveria zizanioides, IM_CY=Imperata cylindrica, 

SA_AR=Saccharum arundinaceum, SA_SP=Saccharum spontaneum, SC_FU=Sclerostachya fusca
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Fig. 3a :  Dendrogram showing seven grassland communities as inferred from the ordered two - way table obtained from the result of 
TWINSPAN analysis;

  n=sample plot, EV=eigen value, VE_ZI= Vetiveria zizanioides, PH_KA=Phragmites karka, IM_CY is Imperata cylindrica, 
SA_MU=Saccharum munja, TY_AN=Typha angustifolia, SA_AR=Saccharum arundinaceum, SC_FU=Sclerostachya 
fusca, CA_VE=Carex vesicaria, PO_HY=Polygonum hydropiper;1= Saccharum munja(SAMU) association, 2=Imperata 
cylindrica - Vetiveria zizanioides - Typha angustifolia - Saccharum spontaneum (IMCY - VEZI - TYAN - SASP) association, 
3= Typha angustifolia - Saccharum arundinaceum - Saccharum spontaneum(TYAN - SAAR - SASP) association, 4= 
Sclerostachya fusca - Saccharum ravennae - Saccharum spontaneum - Carex vesicaria(SCFU - SARA - SASP - CAVE) 
association, 5= Phragmites karka - Saccharum arundinaceum - Typha angustifolia - Carex vesicaria(PHKA - SAAR - TYAN - 
CAVE) association, 6= Phragmites karka (PHKA) association, 7=Phyllanthus sp. – Carex vesicaria - Ficus heterophylla 
(PHYL - CAVE - FIHE) association.

Table 1: Checklist of plant species in the floodplain grassland of VTR.

S. No. Scientific name Family  Local name Habit

1 Phragmites karka (Retz.) Trin. ex Steud. Poaceae  Narkat Grass

2 Saccharum arundinaceum Retz. Poaceae  Kari / Dhamsar Grass

3 Imperata cylindrica (L.) Raeusch. Poaceae  Dabhi Grass

4 Saccharum munja Roxb.* Poaceae  Munj Grass

5 Saccharum ravennae (L.) L. Poaceae  Dhamsar Grass

6 Sclerostachya fusca (Roxb.) A.Camus* Poaceae  Ekra Grass

7 Vetiveria zizanioides (L.) Nash* Poaceae  Katra Grass

8
 

Saccharum
 

spontaneum
 

L.
 

Poaceae
 

Kharai Grass

9
 

Desmostachya
 

bipinnata
 

(L.) Stapf
 

Poaceae
 

Kush Grass

10
 

Cynodon
 

dactylon
 

(L.) Pers.
 

Poaceae
 

Dubh Grass

11
 

Apluda
 

mutica
 

L.
 

Poaceae
 

Basri Grass

12
 

Hemarthria
 

compressa
 

(L.f.) R.Br.
 

Poaceae
 

Gadila Grass

13
 

Panicum
 

antidotale
 

Retz.
 

Poaceae
 

Grass

14
 

Paspalum
 

scrobiculatum
 

L.
 

Poaceae
 

Kodwar Grass

15
 

Typha
 

angustifolia
 

L.
 

Typhaceae
 

Pater Grass

16
 

Cyprus sp.
 

Cyperaceae
 

Motha Sedge

17
 

Carex
 

vesicaria
 

L.
 

Cyperaceae
 

Kewti Sedge

18
 

Fimbristylis sp.
 

Cyperaceae
 

Motha Sedge

19
 

Ampilopteris sp.#
 

Thelypteridaceae
 

Balya Fern

20

 
Curcuma spp.

 
Zingiberaceae

 
Kachur Herb

21

 

Enhydra fluctuans Lour

 

Asteraceae

 

Herb

22

  

Polygonum hydropiper

 

L.*

 

Polygonaceae

 

Lirbiriya Herb

23

 

Cirsium

 

arvense

 

(L.) Scop.

 

Asteraceae

 

Herb

24

 

Rungia sp.

 

Acanthaceae

 

Herb

25

 

Aerva

 

lanata

 

(L.) Juss.

 

Amaranthaceae

 

Herb

26

 

Blumea sp.

 

Asteraceae

 

Herb

27

 

Spilanthes sp.

 

Asteraceae

 

Herb

28

 

Vicia sativa L.

 

Fabaceae

 

Herb

29

 

Lathyrus

 

aphaca

 

L.

 

Fabaceae

 

Herb

30

 

Curculigo sp.

 

Hypoxidaceae

 

Herb

31

 

Duchesnea

 

indica

 

(Jacks.) Focke

 

Rosaceae

 

Herb

32

  

Solanum nigrum

 

L.*

 

Solanaceae

 

Bhatkoi Herb

33

 

Pouzolzia sp.

 

Urticaceae

 

Herb

34

 

Gnaphalium

 

luteoalbum

 

L.*

 

Asteraceae

 

Herb

35

 

Ardisia

 

solanacea

 

(Poir.) Roxb.

 

Primulaceae

 

Majargarwa Shrub

36

 

Murraya

 

koenigii

 

(L.) Spreng.

 

Rutaceae

 

Kadhi patta Shrub

37

 

Ziziphus

 

mauritiana

 

Lam.*

 

Rhamnaceae

 

Baer Shrub

38

 

Ageratum

 

conyzoides

 

(L.) L.

 

Asteraceae

 

Bhant Shrub

39

 

Phyllanthus sp.

 

Euphorbiaceae

 

Sikat Shrub

40

 

Callicarpa

 

macrophylla

 

Vahl

 

Verbenaceae

 

Budhiya mai ka lawa Shrub

41

 

Randia

 

dumetorum

 

(Retz.) Lam.*

 

Rubiaceae

 

Mauna Shrub

42

 

Urena

 

lobata

 

L.

 

Malvaceae

 

Laptewa Shrub

43

 

Equisetum

 

debile

 

Roxb. ex Vaucher*

 

Eqisetacea

 

Hadjodwa Shrub

44 Securinega virosa (Roxb. ex Willd.) Baill.* Phyllanthaceae Shrub

45 Flemingia semialata Roxb. Fabaceae Banbariyar Shrub

46 Asparagus sp. Liliaceae Santavar Shrub

47 Calamus tenuis Roxb. Arecaceae Bet Climber

48 Mikania micrantha Kunth Asteraceae Climber

49 Acacia concinna (Willd.) DC. Mimosaceae Tairi Climber

50 Smilax aspera L. Smilaceae Gabnaha Climber

51 Unidentified species 1^ Climber

52 Unidentified species 2^ Piliya latti Climber

53 Syzygium cumini (L.) Skeels Myrtaceae Jamun Tree

54 Holarrhena pubescens Wall. ex G.Don Apocynaceae Dudhkareya Tree

55 Ehretia laevis Roxb. Boraginaceae Datranga Tree

56 Acacia catechu (L.f.) Willd. Mimosaceae Khaira Tree

57 Trewia nudiflora L.* Euphorbiaceae Bhilore Tree

58 Ficus hispida L.f. Moraceae Kathdumar Tree

59 Bauhinia racemosa Lam. Caesalpiniaceae Sahul Tree

60 Casearia tomentosa Roxb. Salicaceae Tree

S. No. Scientific name Family  Local name Habit

*Synonyms  - Saccharum munja Roxb. Syn. Saccharum bengalense Retz., Sclerostachya fusca (Roxb.) A.Camus Syn. Miscanthus fuscus (Roxb.) 
Benth., Vetiveria zizanioides (L.) Nash Syn. Chrysopogon zizanioides (L.) Roberty, Polygonum hydropiper L. Syn. Persicaria hydropiper (L.) Delarbre, 
Solanum nigrum L. Syn. Solanum americanum Mill., Gnaphalium luteoalbum L. Syn. Laphangium luteoalbum (L.) Tzvelev, Ziziphus mauritiana Lam. 
Syn. Ziziphus jujuba Mill., Randia dumetorum (Retz.) Lam. Syn. Catunaregam spinosa (Thunb.) Tirveng., Equisetum debile Roxb. ex Vaucher Syn. 
Hippochaete debilis (Roxb. ex Vaucher) Ching, Securinega virosa (Roxb. ex Willd.) Baill. Syn. Flueggea virosa (Roxb. ex Willd.) Royle, Trewia nudiflora L. 
Syn. Mallotus repandus (Willd.) Müll.Arg.; # Ampilopteris spp. along with Christella dentata (Forssk.) Brownsey and Jermy and Diplazium esculentum 
(Retz.) Sw. were clubbed as fern during sampling; ̂  found in dried stage.



749

2025]

748

[August Diversity and dynamics of the Terai grassland communities of Valmiki Tiger Reserve, Bihar, India

Fig. 3a :  Dendrogram showing seven grassland communities as inferred from the ordered two - way table obtained from the result of 
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SA_MU=Saccharum munja, TY_AN=Typha angustifolia, SA_AR=Saccharum arundinaceum, SC_FU=Sclerostachya 
fusca, CA_VE=Carex vesicaria, PO_HY=Polygonum hydropiper;1= Saccharum munja(SAMU) association, 2=Imperata 
cylindrica - Vetiveria zizanioides - Typha angustifolia - Saccharum spontaneum (IMCY - VEZI - TYAN - SASP) association, 
3= Typha angustifolia - Saccharum arundinaceum - Saccharum spontaneum(TYAN - SAAR - SASP) association, 4= 
Sclerostachya fusca - Saccharum ravennae - Saccharum spontaneum - Carex vesicaria(SCFU - SARA - SASP - CAVE) 
association, 5= Phragmites karka - Saccharum arundinaceum - Typha angustifolia - Carex vesicaria(PHKA - SAAR - TYAN - 
CAVE) association, 6= Phragmites karka (PHKA) association, 7=Phyllanthus sp. – Carex vesicaria - Ficus heterophylla 
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Fig 3b: Rank abundance curve of all seven grassland communities in VTR.

Fig. 4a :  Distribution of all the grassland associations along the ordination gradient as depicted by output of NMDS. Upland dry 
community of S. munja clustered far right on x - axis while wettest marshy community of P. karka clustered far left on x - axis. 
Rest other communities with intermediate affinity to moisture occupied the ordination space in between. 

Fig. 4b :  Two grassland communities (SCFU - SARA - SASP - CAVE and TYAN - SAAR - SASP) which seemed to be overlapping in 
Fig 4a, separate when plotted separately in NMDS.
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Fig. 5 :  A model of riverine grassland community dynamics and hypothetical successional trend in VTR.
  SAMU= Saccharum munja association, IVTS= Imperata cylindrica - Vetiveria zizanioides - Typha angustifolia - Saccharum 

spontaneum association, TSS= Typha angustifolia - Saccharum arundinaceum - Saccharum spontaneum association, 
SSSC= Sclerostachya fusca - Saccharum ravennae - Saccharum spontaneum - Carex vesicaria association, PSTC= 
Phragmites karka - Saccharum arundinaceum - Typha angustifolia - Carex vesicaria association, PHKA= Phragmites karka 
association, PCF= Phyllanthus sp. – Carex vesicaria - Ficus heterophylla association; SsPk= S. spontaneum - P. karka 
phase, Ty= Typha anguistifolia phase, TaSa= T. angustifolia - S. arundinaceum phase, SaSs= S. arundinaceum - S. 
spontaneum phase, SfSs= S. fusca - S. spontaneum phase, SfSr= S. fusca - S. ravennae phase, SfCa= S. fusca - C. 
vesicaria phase; TN= Trewia nudiflora, SC= Syzygium cumini, AC= Acacia catechu, DS= Dalbergia sissoo
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