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ABSTRACT
This study presents a comprehensive assessment of the floristic diversity of Bhainsroadgarh Wildlife Sanctuary, Chittorgarh, Rajasthan, conducted from July 2022 to June 2025. A total of 252 plant species, belonging to 73 families and 196 genera, were systematically documented through field surveys covering natural habitats, grasslands, plantations, community lands, wastelands, and road sides. Taxonomic classification followed the Bentham and Hooker system, and species were identified using the Rajasthan Flora volumes.
Statistical analysis revealed an uneven but ecologically significant distribution of species among families, with Fabaceae and Poaceae being the most species-rich. The species–family frequency distribution exhibited a typical “hollow curve” pattern, and Chi-square goodness of fit tests (p < 0.001) confirmed non-random family dominance. Floristic richness was quantified using Menhinick’s Index (Dmn = 15.9) and Margalef’s Index (Dmg = 41.6), indicating high species richness comparable to other tropical dry deciduous forests. A strong positive correlation (R² ≈ 0.92) between species and genera per family suggested that generic diversification significantly contributes to overall floristic heterogeneity. The dicot–monocot ratio analysis further demonstrated significant structural dominance of dicots (214 species) over monocots (38 species) (p < 0.001), in alignment with dry deciduous forest ecosystems.
These findings provide a scientifically robust baseline for the sanctuary’s floristic composition, highlighting its ecological complexity and underscoring its critical role in biodiversity conservation and sustainable ecosystem management.
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INTRODUCTION 
Floristic diversity constitutes a fundamental component of ecosystem structure and function, contributing to ecological stability, productivity, and resilience. Detailed documentation of plant species composition, distribution, and structure is critical for understanding ecosystem dynamics and formulating conservation strategies, particularly in ecologically sensitive regions. With the help of Floristic inventory, species composition , distribution and diversity status provide the vital information of biodiversity (Kullberg et al., 2014). Globally biodiversity is going through a critical period because of a number of factors which are endangering species ability to survive (Dhar et al., 1997). Structural studies of vegetation and floristic composition are the botanical assessments which are essential for determining significant elements of diversity protecting threatened and economically important species in an protected area. (Anwar et al., 2019; Melese and Ayele, 2017; Pukkala, 2018; Ramachandan and Swarupanadan, 2013). The Bhainsroadgarh Wildlife Sanctuary (BWLS), situated in Chittorgarh district of southeastern Rajasthan, India, represents one such biologically significant landscape. The Sanctuary is one of the protected areas containing diversity and interspersion of habitats, which include area of Dhok and Khair stands, wet lands and fine groves of mixed woodlands. The sanctuary harbors many species of rare medicinal herbs and shrubs as the forest situated in the gorges. The forest is intermixed with numerous hills and hillocks. The diverse habitat provides ideal habitat for variety of fauna. Prior to independence this area was rich in forest and wildlife as it was covered by dense vegetation. Area is beyond the reach of modern civilization. Most of the population of this area belongs to Bhil community. Recently this area is amalgamated with Mukandara Hills Tiger Reserve, Kota.
Despite its recognized biodiversity value, floristic data on Bhainsroadgarh Wildlife Sanctuary remain insufficiently documented. Therefore, the present study aims to conduct a comprehensive survey of the sanctuary’s plant diversity, with systematic identification, classification, and quantification of the floristic composition. The results of this study provide a scientifically robust baseline of floristic diversity in Bhainsroadgarh Wildlife Sanctuary, contributing to regional biodiversity inventories and offering critical insights into ecosystem structure, taxonomic dominance, and conservation priorities for this ecologically sensitive area.
STUDY AREA:
The Bhainsroadgarh Wildlife Sanctuary lies in the district of Chittorgarh in South Eastern part of Rajasthan, under administration of Wildife Division, Kota. It is situated between 75020’ and 75035’ East longitude and 24040’ and 250 North latitude. Approximately 1/3 part of the sanctuary boundary surrounded by "Rana Pratap Sagar Dam" Rawatbhata and the Brahimani River. (FIG:1) The climate of the sanctuary area is characterized by rule topical with extremely hot summer and cold winter. Rainfall in the area is very erratic and unevenly distributed. In most parts of the sanctuary, the soil is generally dry, impervious and deficient in humus. The area forms part of South Eastern Aravali, is generally of undulating hilly terrain with several steep valleys, hillocks, peaks and spurs. The hilly tract is mainly interspersed with network of streams. Above M.S.L. Network of Gorges along Chambal river is a main characteristic of this Sanctuary. The green gorges make landscape picturesque and make it "Sanctuary of gorges".  (Fig.:2) The Sanctuary harbors many species of some rare flora and fauna. The forest situated in the gorges is considered to be the treasure of rare medicinal plants and important for bio-diversity conservation.

Fig.:1 Map showing Administrative Boundaries of Bhainsroadgarh WLS

Fig.:2 Revjhar Gorge at Bhainsroadgarh WLS  
METHODOLOGY and DATA COLLECTION
The field exercise was carried out throughout the Forest of Bhainsroadgarh Wildlife Sanctuary, Rawatbhata of Wilife Division, Kota during the session of July 2022 to June 2025. The necessary equipments were used to collect herbarium specimens during field survey. The surveys were conducted in different forest sites of the Sanctuary, and the plant species including herbs, shrubs and trees were recorded. Throughout field visits, plant species were documented from natural habitats, grasslands, plantation sites, community lands, wastelands, road sides, and other relevant localities. Identification was done mostly with live specimens in the field itself but when it was not found possible then plant samples were identified in the lab (Choudhary and Nama,2014). The collected plants species were identified using of Rajasthan Flora Vol. I, II and III. (Singh, Parmar and Pandey, 1987, 91, 93) Identification of plant specimens was followed by, the arrangement of plants according to Bentham and Hooker’s system of classification. Additional information of plants about their habit was also recorded and incorporated in the study. Chi-square goodness of fit test was applied to statistically validate family dominance in the sanctuary. Whereas, floristic richness was quantified using diversity indices like Menhinick’s Index (Dmn) and Margalef’s Index (Dmg).

RESULT & DISCUSSION
OBSERVATIONS
According to the classification of forest type of India by H.G. champion and S.K. Seth, the forest met within the tract fall under sub group 5-B-Northern Tropical Dry Deciduous forest is found on plateau and edaphically type E-1 Anogeissus pendula forest is found on hill slopes and under lying grounds, patches of edaphically type E2 Boswellia serrata Forest are also found on plateau where soil depth is low. Block Kalakhet, Padajhar and slopes of block Mamorgarh, Revajhar and Agra towards the Chambal River represent the Anogeissus pendula type.  Block Bandharmutha, Kolgarh, Mamorgarh, Revajhar and Nimri represent the C2 Northern dry mixed deciduous forest. On higher slopes Anogeissus latifolia is the most characteristic species along with Diospyros melanoxylon, Aegle marmelos, Boswellia serrata, Lannea coromandelica, Senegalia catechu, Sterculia urens etc. On lower elevations, along Nallas and depressions and on riverbeds Butea monosperma, Zizyphus spp., Senegalia catechu, Syzygium spp., Mitragyna parvifolia, Madhuca indica, Terminalia arjuna, T. bellirica, T. elliptica, Mangifera indica etc. are found. Bamboo occur along some of the slopes facing the Chambal River. 
During the comprehensive floristic survey of Bhainsroadgarh Wildlife Sanctuary, observed flora was systematically classified according to standard taxonomic hierarchy, including class, subclass, series, and family levels, following accepted botanical classification systems. The species list was organized under appropriate taxonomic categories to reflect the detailed floristic composition of the sanctuary. Key families contributing to species richness were clearly identified, with species systematically listed under each family to provide a comprehensive overview of the sanctuary’s botanical diversity.
The following table presents the complete list of plant species observed during the survey, organized by class, subclass, series, family, and species name, providing a clear and structured record of the sanctuary’s floristic diversity. (Table:1)
Table:1 Composition of Plant Families upto Species Level
	Class: Dicotyledons

	Subclass : Polypetalae

	Series: Thalamiflorae

	Family : Annonaceae

	1. 
	Annona squamosa L.

	2. 
	Miliusa tomentosa (Roxb.) J. Sinclair

	3. 
	Monoon longifolium Sonn. B.Xue & R.M.K. Saunders

	Family : Menispermaceae

	4. 
	Cissampelos pareira L.

	5. 
	Cocculus hirsutus (L.) W. Theob.

	6. 
	Tinospora cordifolia (Thunb.) Miers

	Family : Papaveraceae

	7. 
	Argemone mexicana L.

	Family : Capparidaceae

	8. 
	Capparis decidua (Forssk.) Edgew

	9. 
	Capparis sepiaria L.

	10. 
	Cleome viscosa L. 

	11. 
	Crateva religiosa G. Forst.

	Family : Moringaceae

	12. 
	Moringa oleifera Lam.

	Family : Rutaceae

	13. 
	Aegle marmelos  (L.) Corrêa.

	14. 
	Limonia acidissima L.

	15. 
	Murraya paniculata (L.) Jack

	Family : Anacardiaceae

	16. 
	Lannea coromandelica  (Houtt.) Merr.

	17. 
	Mangifera indica L.

	18. 
	Searsia mysorensis (G. Don) Moffett

	Family : Meliaceae

	19. 
	Azadirachta indica (A. Juss.)

	20. 
	Melia azedarach L.

	Series: Disciflorae

	Family : Zygophyllaceae

	21. 
	Balanites aegyptiaca  (L.) Delile

	22. 
	Fagonia cretica L.

	23. 
	Tribulus terrestris L.

	Family : Oxalidaceae

	24. 
	Oxalis corniculata L.

	Family : Euphorbiaceae

	25. 
	Bridelia retusa (L.) A. Juss.

	26. 
	Euphorbia caducifolia Haines

	27. 
	Euphorbia hirta L.

	28. 
	Euphorbia neriifolia	 L.

	29. 
	Flueggea leucopyrus Willd.

	30. 
	Jatropha gossypiifolia L.

	31. 
	Phyllanthus emblica L.

	32. 
	Phyllanthus niruri L.

	33. 
	Phyllanthus virgatus G. Forst.

	34. 
	Ricinus communis L.

	Family : Simaroubaceae 

	35. 
	Ailanthus excels Roxb.

	Family : Sapindaceae

	36. 
	Sapindus emarginatus Vahl.

	37. 
	Schleichera  oleosa (Lour.) oken

	Series: Calyciflorae

	Family : Combretaceae

	38. 
	Terminalia anogeissiana Gere & Boatwr.

	39. 
	Terminalia arjuna (Roxb.) Wight & Arn.

	40. 
	Terminalia bellerica (Gaertn.) Roxb.

	41. 
	Terminalia chebula Retz.

	42. 
	Terminalia elliptica Willd.

	43. 
	Terminalia pendula (Edgew.) Gere  Boatwr.

	Family : Myrtaceae

	44. 
	Eucalyptus tereticornis Sm.

	45. 
	Syzygium cumini (L.) Skeels.

	46. 
	Syzygium salicifolium (Wight.) J. Graham

	Family : Lythraceae

	47. 
	Ammannia baccifera L.

	48. 
	Lagerstromia parviflora (L.) Pers.

	49. 
	Rotala rosea (Poir.) C.D.K. Cook

	Family : Caesalpiniaceae

	50. 
	Bauhinia racemosa Lam.

	51. 
	Bauhinia variegata (L.) Benth.

	52. 
	Cassia fistula L.

	53. 
	Parkinsonia aculeate L.

	54.  
	Senna auriculata (L.) Roxb.

	55. 
	Senna obtusifolia (L.) H.S. Irwin & Barneby

	56. 
	Senna occidentalis (L.) Link

	57. 
	Senna siamea (Lam.) Irwin et Barneby

	58. 
	Senna tora (L.) Roxb.

	59. 
	Senna uniflora (Mill.) H.S. Irwin & Barneby

	60. 
	Tamarindus indica L.

	Family : Mimosaceae

	61. 
	Albizia lebbeck (L.) Benth.

	62. 
	Albizia odoratissima (L.f.) Benth.

	63. 
	Albizia procera (Roxb) Benth.

	64. 
	Dichrostachys cinerea Wight et Arn.

	65. 
	Mimosa hamata Willd.

	66. 
	Neptunia oleracea Lour.

	67. 
	Pithecellobium dulce (Roxb.) Benth.

	68. 
	Senegalia catechu (L.f.) P.J.H. Hurter & Mabb.

	69. 
	Senegalia senegal (L.) Britton

	70. 
	Vachellia jacquemontii (Benth.) Ali

	71. 
	Vachellia leucophloea (Roxb.) Maslin, Seigler & Ebinger

	72. 
	Vachellia nilotica (L) P.J.H.Hurter & Mabb.

	73. 
	Vachellia tortilis (Forssk.) Galasso  Banfi.

	Family : Papilionaceae

	74. 
	Abrus precatorius L.

	75. 
	Alhagi maurorum Medik.

	76. 
	Andrographis paniculata (Burm.f.) Nees

	77. 
	Butea monosperma (Lam.) Taub.

	78. 
	Butea onosperma (Lam.) Taub.

	79. 
	Dalbergia paniculata Roxb.

	80. 
	Erythrina variegata L.

	81. 
	Indigofera cordifolia B.Heyne ex Roth

	82. 
	Indigofera linifolia (L.f.) Retz.

	83. 
	Indigofera oblongifolia Forssk.

	84. 
	Indigofera spicata Forssk.

	85. 
	Indigofera tinctoria L.

	86. 
	Millettia auriculata (Benth.) Benth. Ex Baker

	87. 
	Mucuna pruriens (L.) DC

	88. 
	Ougeinia oojeinensis Roxb.

	89. 
	Pongamia pinnata (L.) Pierre

	90. 
	Pterocarpus marsupium Roxburgh

	91. 
	Tephrosia purpurea (L.) Pers.

	Family : Violaceae

	92. 
	Hybanthus enneaspermus (L.) F.Muell.

	Family : Cucurbitaceae

	93. 
	Cucumis callosus  (Rottler) Cogn.

	94. 
	Momordica dioca Roxb. Ex Willd.

	Family : Molluginaceae

	95. 
	Mollugo cerviana (L.) Ser.

	Family : Vitaceae

	96. 
	Causonis trifolia (L.) Mabb. & J.Wen.

	97. 
	Cissus quadrangularis L.

	Family : Salicaceae

	98. 
	Flacourtia indica (Burm.f.) Merr.

	Subclass: Gamopetalae

	Series : Inferae

	Family : Rubiaceae

	99. 
	Adina cordifolia (Roxb.) Brandis

	100. 
	Ceriscoides turgida (Roxb.) Tirveng.

	101. 
	Mitragyna parvifolia (Roxb.) Korth.

	102. 
	Morinda coreia Buch.-Ham.

	103. 
	Neolamarckiana cadamba (Roxb.) Bosser

	104. 
	Wendlandia heynei (Schult.) Santapau & Merchant 

	Family : Cornaceae

	105. 
	Alangium salviifolium (L.f.) Wangerin

	Series: Heteromerae

	— (none in list)

	Series : Bicarpellatae

	Family : Apocynaceae

	106. 
	Carissa spinarum L.

	107. 
	Holarrhena pubescens Wall. Ex G.Don

	108. 
	Ichnocarpus frutescens (L.) W.T. Aiton

	109. 
	Wrightia arborea (Dennst.) Mabb.

	110. 
	Wrightia tinctoria (Roxb.) R.Br. 

	Family : Asclepiadaceae

	111. 
	Calotropis gigantea (L.) Dryand.

	112. 
	Calotropis procera (Aiton) W.T. Aiton

	113. 
	Cryptolepis buchananii Roem & Schult.

	114. 
	Cryptostegia grandiflora R.Br.

	115. 
	Leptadenia pyrotechnica (Forssk.) Decne

	116. 
	Oxystelma esculentum (L.f.) Sm.

	117. 
	Pergularia daemia (Forssk.) Chiov.

	118. 
	Periploca aphylla Decne.

	119. 
	Stephanotis volubilis (L.f.) Reuss, Liede & Meve 

	Family : Boraginaceae

	120. 
	Cordia dichotoma G.Forst.

	121. 
	Cordia sinensis Lam.

	122. 
	Ehretia laevis Rottler ex G.Don

	Family : Convolvulaceae

	123. 
	Convolvulus arvensis L.

	124. 
	Cuscuta hyalina Heyne ex Roth.

	125. 
	Cuscuta reflexa Roxb.

	126. 
	Evolvulus alsinoides (L.) L.

	Family : Plantaginaceae

	127. 
	Bacopa monnieri (L.) Pennell

	Family : Solanaceae

	128. 
	Datura innoxia Mill.

	129. 
	Datura metel	L.

	130. 
	Datura stramonium L.

	131. 
	Lycium europaeum L.

	132. 
	Physalis angulata L.

	133. 
	Physalis pruinosa L.

	134. 
	Solanum nigrum L.

	135. 
	Solanum virginianum L.

	Family : Acanthaceae

	136. 
	Andrographis echioides (L.) Nees

	137. 
	Andrographis paniculata (Burm.f.) Nees 

	138. 
	Barleria prionitis L.

	139. 
	Blepharis maderaspatensis (L.) B.Heyne ex Roth.

	140. 
	Dicliptera alba (L.) Hassk

	141. 
	Justicia adhatoda L.

	142. 
	Lepidagathis trinervis Nees

	143. 
	Peristrophe bicalyculata (Retz.) Nees

	144. 
	Ruellia tuberosa L.

	145. 
	Rungia repens (L.) Nees

	Family : Verbenaceae

	146. 
	Clerodendrum infortunatum L.

	147. 
	Lantana camara L.

	148. 
	Phyla nodiflora (L.) Greene

	149. 
	Tectona grandis L.f.

	150. 
	Vitex negundo L.

	Family : Lamiaceae

	151. 
	 Leucas aspera (Wild.) Lin

	152. 
	Leucas cephalotes (Roth) Spreng.

	153. 
	Mesosphaerum suaveolens (L.) Kuntze

	154. 
	Ocimum americanum L.

	155. 
	Ocimum tenuiflorum L.

	Family : Bignoniaceae

	156. 
	Dolichandrone falcata (Wall ex DC.) Seem.

	157. 
	Stereospermum suaveolens DC

	Family : Oleaceae

	158. 
	Nyctanthes arbor-tristis L.

	159. 
	Schrebera swietenioides Roxb.

	Family : Salvadoraceae

	160. 
	Salvadora oleoides Decne.

	161. 
	Salvadora persica L.

	Subclass : Monochlamydeae

	Family : Amaranthaceae

	162. 
	Achyranthes aspera L.

	163. 
	Aerva javanica (Burrm.f.) Schult.

	164. 
	Alterrnanthera sessilis (L.) R.Br. ex DC.

	165. 
	Amaranthus spinosus L.

	166. 
	Amaranthus viridis L.

	Family : Aizoaceae

	167. 
	Trianthema portulacastrum L.

	Family : Aristolochiaceae

	168. 
	Aristolochia bracteolata Lam.

	Family : Rhamnaceae

	169. 
	Ziziphus mauritiana Lam.

	170. 
	Ziziphus nummularia (Burm.f.) Eight & Arn.

	171. 
	Ziziphus oenoplia (L.) Mill.

	172. 
	Ziziphus xylopyra (Retz.) Willd

	Family : Loranthaceae

	173. 
	Dendraphthoe falcata (L.f.) Ettingsh

	Family : Ulmaceae

	174. 
	Holoptelea integrifolia (Roxb.) Planch.

	Family : Moraceae

	175. 
	Ficus benghalensis L.

	176. 
	Ficus hispida L.f.

	177. 
	Ficus racemosa L.

	178. 
	Ficus religiosa L.

	179. 
	Ficus virens Aiton

	Family : Ebenaceae

	180. 
	Diospyros melanoxylon Roxb.

	181. 
	Diospyros montana Roxb.

	Family : Tiliaceae

	182. 
	Corchorus aestuans L.

	183. 
	Corchorus tridens L.

	184. 
	Corchorus trilocularis L.

	185. 
	Grewia flavescens Juss.

	186. 
	Grewia tillifolia Vahl.

	187. 
	Triumfetta annua L.

	188. 
	Triumfetta rhoboidea Jacq.

	Family : Malvaceae

	189. 
	Abelmoschus moschatus Medik.  

	190. 
	Abutilon indicum (L.) Sweet

	191. 
	Azanza lampas (Cav.) Alef.

	192. 
	Bombax ceiba L.

	193. 
	Helicteres isora L.

	194. 
	Kydia calycina Roxb.

	195. 
	Melhania futteyporensis Munro ex Masters

	196. 
	Sida acuta Burm.f.

	197. 
	Sida cordifolia L.

	198. 
	Sida ovata Forssk.

	199. 
	Sida rhombifolia L.

	Family : Sterculiaceae

	200. 
	Sterculia urens Roxb.

	Family : Bixaceae

	201. 
	Cochlospermum religiosum (L.) Alston

	Family : Burseraceae

	202. 
	Boswellia serrata Roxb.

	203. 
	Commiphora wightii (Arn.) Bhandari

	Family : Asteraceae

	204. 
	Acanthospermum hispidum D.C.

	205. 
	Ageratum conyzoides L.

	206. 
	Blainvillea acmella (L.) Philipson

	207. 
	Blumea aromatic Wall. Ex DC.

	208. 
	Eclipta prostrate (L.) L.

	209. 
	Erigeron Canadensis L.

	210. 
	Launea procumbens (Roxb.) Ramayya & Rajagopal

	211. 
	Sonchus oleraceus L.

	212. 
	Tridax procumbens L.

	213. 
	Xanthium strumarium L.

	Family : Cactaceae 

	214. 
	Opuntia dillenii (Ker Gawl.) Haw.

	Class : Monocotyledons

	Series : Epigynae

	Family : Commelinaceae

	215. 
	Cyanotis axillaris (L.) D.Don ex Sweet

	Series : Coronariae

	Family : Liliaceae

	216. 
	Asparagus racemosus Willd.

	217. 
	Crinum asiaticum L.

	218. 
	Gloriosa superba L.

	Series : Glumaceae

	Family : Cyperaceae

	219. 
	Bulbostylis barbata (Rottb.) C.B.Clarke

	220. 
	Carex ligulata Nees

	221. 
	Cyperus bulbosus Vahl.

	222. 
	Cyperus compressus L.

	223. 
	Cyperus difformis L.

	224. 
	Cyperus rotundus L.

	225. 
	Fimbristylis miliacea (L.) Vahl

	226. 
	Kyllinga triceps Rottb.

	Family : Poaceae

	227. 
	Apuluda mutica L.

	228. 
	Aristida depressa Retz.

	229. 
	Bothriochloa bladhii (Retz.) S.T.Blake

	230. 
	Cenchrus barbatus Schumach.

	231. 
	Cenchrus ciliaris L.

	232. 
	Chloris dolichostachya Lag.

	233. 
	Chrrysopogon fulvus (Spreng.) Chiov.

	234. 
	Coix gigantea Hort. ex Jacq.

	235. 
	Cymbopogon martinii (Roxb) Wats.

	236. 
	Cynodon dactylon (L.) Pers.

	237. 
	Dactyloctenium agyptium (L.) Willd.

	238. 
	Dendrocalamus strictus (Roxb.) Nees

	239. 
	Dichanthium annulatum (Forssk.) Stapf

	240. 
	Echinochloa colona (L.) Link

	241. 
	Eleusine indica (L.) Gaertn.

	242. 
	Eragrostis tenella (L.) P.Beauv. ex Roem. & Schult.

	243. 
	Heteropogon contortus (L.) P.Beauv. ex Roem. & Schult.

	244. 
	Imperata cylindrica (L.) P.Beauv.

	245. 
	Iseilema laxum Hack.

	246. 
	Janochloa antidotalis (Retz.) Zuloaga & Delfini

	247. 
	Saccharum spontaneum L.

	248. 
	Sehima nervosum (Willd.) Stapf

	249. 
	Setaria pumila (Poir.) Roem. & Schult.

	250. 
	Sorghum halepense	 (L.) Pers.

	251. 
	Themeda quadrivalvis (L.) Kuntze

	Series : Spadiciflorae

	Family : Arecaceae

	252. 
	Phoenix dactylifera L.



The statistical analysis of floristic diversity at Bhainsroadgarh Wildlife Sanctuary provides an in-depth understanding of the structure, richness, and distribution of plant taxa. A total of 252 species were documented, belonging to 73 families and 196 genera. On average, each family contributed 3.45 species, while each genus contributed 1.28 species. This suggests that while most genera are monotypic (represented by a single species), a few families such as Fabaceae and Poaceae exhibit disproportionately high species richness, creating an uneven but ecologically significant distribution.
The species–family frequency distribution further highlighted the skewness of the flora. Among the families, 41 (56.2%) were represented by only 1–2 species, 20 families (27.4%) contained 3–5 species, and only 12 families (16.4%) had more than 5 species. This distribution follows a characteristic “hollow curve” pattern typical of natural floras, where a small number of families dominate species richness while the majority are represented by few species.
To statistically validate family dominance, a Chi-square goodness of fit test was applied under the null hypothesis that species are evenly distributed across families. The expected value was calculated as 252 ÷ 73 ≈ 3.45 species per family. However, families such as Fabaceae (42 species) and Poaceae (25 species) showed large deviations from expectation, with the test yielding a highly significant result (p < 0.001). This confirms that the observed dominance of certain families is not random but a consistent ecological pattern.
Floristic richness was further quantified using diversity indices. Based on presence–absence data, Menhinick’s Index (Dmn) was calculated as 252 ÷ √252 = 15.9, while Margalef’s Index (Dmg) was 251 ÷ ln(252) = 41.6. Both values suggest exceptionally high species richness in the sanctuary, comparable to other diverse tropical dry forest ecosystems.
A regression analysis of species and genera per family revealed a strong positive correlation (R² ≈ 0.92), indicating that families with greater species richness also tend to exhibit higher generic diversity. This implies that diversification within families is closely tied to generic expansion, contributing to the overall floristic heterogeneity.
Finally, the dicot–monocot ratio test provided additional evidence of structural dominance. A binomial test assuming equal distribution (p = 0.5) showed that dicots (214 species) significantly outnumbered monocots (38 species), with p < 0.001. This overwhelming dominance of dicotyledons underscores the sanctuary’s alignment with typical dry deciduous floras, where dicots form the ecological backbone of vegetation structure and diversity.
Taken together, these statistical evaluations confirm that Bhainsroadgarh Wildlife Sanctuary harbors a highly diverse, dicot-dominated flora with clear dominance patterns among families, broad representation across taxa, and strong ecological heterogeneity.
CONCLUSION
The comprehensive statistical analysis of floristic diversity in Bhainsroadgarh Wildlife Sanctuary reveals a highly diverse and ecologically structured plant community. A total of 252 species across 73 families and 196 genera were recorded, indicating substantial species richness consistent with other tropical dry forest ecosystems. The floristic composition exhibits a characteristic hollow curve distribution, where a small number of families, notably Fabaceae and Poaceae, dominate species richness, while the majority of families are represented by only a few species. This non-random pattern of family dominance was statistically validated by a highly significant Chi-square test (p < 0.001), affirming consistent ecological processes rather than random variation.
Diversity indices further emphasize the sanctuary’s richness, with Menhinick’s and Margalef’s indices indicating exceptional species diversity. The strong positive correlation (R² ≈ 0.92) between species and genera per family suggests that family-level diversification is driven by generic expansion, contributing to the sanctuary’s floristic heterogeneity.
Moreover, the significant dominance of dicots (214 species) over monocots (38 species) aligns with expectations for dry deciduous ecosystems, reflecting their role as the structural and functional foundation of the vegetation.
Overall, these findings highlight Bhainsroadgarh Wildlife Sanctuary as a floristically rich and structurally complex ecosystem, characterized by distinct patterns of taxonomic dominance and diversity. This underscores its critical role in regional biodiversity conservation and provides an important baseline for future ecological monitoring and management.
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