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ABSTRACT 

This thesis embodies the results of extensive floristic survey of Hastinapur Wildlife 

Sanctuary (HWLS), conducted during 2003 f 2007, located in western part of Uttar 

Pradesh state of India. The thesis runs in to niri&„(09) chapters. A brief summary of each 

chapter is given in following paragraphs. X. **."'•- -
• ' • • . ' . " . ' ! • * ' • • ' • ' • ' 

1. INTROUCTION: 

The chapter begins with definition of Protected Areas (PAs). Evolution of categories of 

PAs as recognized by lUCN is reviewed. Current lUCN categories of PAs, their 

characteristics and objectives and role and the number of PAs in India are also given. The 

link between the science of floristics and conservation ecology is also discussed. It has 

been shown, on the basis of literature review, that there is large gap in our knowledge of 

the floristics of PAs of India. Finally, the objectives of present study have been defined as 

follows: 

(a) Inventorization of the flowering plants of Hastinapur Wildlife Sanctujuy to prepare a 

detailed Flora which will be useftil in ftiture studies of habitat ecology, (b) 

Documentation of change in flora, if any, over last half century by comparing the results 

with those of Murty and Singh (1961b) and (c) Preliminary study of chaniges in physical 

features of the sanctuary over last decade using remote sensing data. 

2. STUDY AREA: 

The sanctuary runs through five districts (Muzaffamagar, Bijnor, Meerut, Ghaziabad and 

Jyotiba Phule Nagar) and is situated between 28 ° 46' and 29 ° 35'N latitude and 77 ° 30' 

and 78 ° 30' E longitude. The total geographic area of the sanctuary is 2073.0 km^ which 

is 12.95 % of the total geographic area of above mentioned districts. The study area 

belongs to category IV of lUCN Protected Area Management Categories. The climate of 

the study area is humid - subtropical type. There are three distinct seasons i.e. winter, 

summer and rains in the study area. The soil is of alluvial type developed on the Indo-

Gangetic alluvium. Forest cover in the constituent districts is very low ranging from 1 % 

to 9%. Previous botanical studies conducted in the study area are also summarized. 



3. PLAN OF WORK: 

This chapter provides a brief description of procedures adopted for plant collection and 

herbarium preparation and resources used for plant identification and updating 

nomenclature. The flora was analyzed to estimate the number of species belonging to 

four plant habit categories (herbs, shrubs, climbers and trees) and nine habitat types 

(aquatic, roadside, agricultural fields, kholas, swamps, river banks, moist sand, dry sand 

and dry grasslands). Lastly, the inventory of plant species prepared during present work 

was compared with an earlier one prepared by Murty and Singh (1961) to find out any 

change in species composition. 

4. KEY TO FAMILIES: 

A dichotomous key was constructed, largely based on macroscopic field characters to 

facilitate the identification of families included in this thesis. 

5. ENUMERATION: 

This chapter forms the bulk of thesis, and begins with an artificial, dichotomous key to 

families. A family, represented by more than one genus, starts with a key to genera. 

Treatment of a genus represented by more than one species begins with a key to species. 

Currently accepted name for each species as adopted in standard works in Indian Floras, 

World Checklists available at websites of Kew and IPNI (International Plant Name 

Index) etc. is provided. Wherever necessary, basionym and synonym(s) are provided. 

This is followed by brief description, phenology and habitat information. Families are 

arranged according to the system of Bentham & Hooker (1862 - 1883) since this system 

is easy to work with and prevalent in Indian Herbaria and Floras. Within a family genera 

and species are arranged in alphabetic order for easy reference and do not reflect any 

phylogenetic relationship. 

6. DISCUSSION: 

This chapter is divided into four sections and provides a detailed analysis of the flora. 



A. Floristic Analysis: 

Present work enumerates 752 species, belonging to 123 families and 455 genera. Dicots 

account for 98 families, 347 genera and 549 species. Remaining 25 families, 108 genera 

and 203 species belong to monocots. 

Poaceae are the largest family in terms of number of genera (61) and species (110). Seven 

families (Poaceae, Asteraceae, Fabaceae, Acanthaceae, Scrophulariaceae, Malvaceae and 

Cyperaceae) are represented by 10 or more genera. Together, these families account for 

179 genera. Among dicots Asteraceae are the largest family represented by 42 genera. 

Five families (Asteraceae, Fabaceae, Acanthaceae, Scrophulariaceae and Malvaceae) are 

represented by ten or more species. Together, these families account for 108 genera. 

Seventeen families (Poaceae, Fabaceae, Asteraceae, Cyperaceae, Malvaceae, 

Euphorbiaceae, Convolvulaceae, Scrophulariaceae, Caesalpiniaceae, /^maranthaceae, 

Acanthaceae, Mimosaceae, Lamiaceae, Cucurbitaceae, Solanaceae, Verbenaceae and 

Moraceae). Together, these families account for 482 species. Among dicots fifteen 

families (Fabaceae, Asteraceae, Malvaceae, Euphorbiaceae, Convolvulaceae, 

Scrophulariaceae, Caeaslpiniaceae, Amaranthaceae, Acanthaceae, Minosaceae, 

Lamiacaeae, Cucurbitaceae, Solanaceae, Verbenaceae and Moraceae) are represented by 

ten or more species. Together, these families account for 327 species. 

Taking into consideration total number of species in a genus, Cypenis is the largest 

genus, represented by 14 species, in the study area, followed by Ipomoea and Eragrostis 

(12 species each), and Cassia (10 species). Four genera (Indigofera, Acacia, Phyllanthus 

and Fimbristylis) are represented by 7 species each, six genera {Sida, Crotalaria, 

Lindemia, Polygonum, Euphorbia and Ficus) by 6 species each, 7 genera (Corchonis, 

Conyza, Amaranthus, Schoenoplectus, Brachiaria, Digitaria and Setaria) by 5 species 

each, 10 genera {Hibiscus, Alysicarpus, Ludwigia, Alternanthera, Commelina, 

Eleocharis, Kyllinga, Mariscus, Cenchrus and Panicum) by 4 species each, 34 genera by 

3 species each, 73 genera by 2 species each and remaining 317 genera by I species each. 

In fact, 31 genera contribute one fourth of total species. 

In dicots, Ipomoea is the largest genus represented by 12 species, followed by Cassia (10 

species); Indigofera, Acacia and Phyllanthus (7 species each); Sida, Crotalaria, 

Lindernia, Polygonum, Euphorbia and Ficus (6 species each); Corchorus, Conyza and 



Amaranthus (5 species each); Hibiscus, Alysicarpiis, Ludwigia and AUemanthera (4 

species each). Twenty eight genera are represented by 3 species each, 54 genera by 2 

species each and remaining 247 genera by 1 species each. Only 14 genera contribute 

more than one fourth of total dicot species. 

Out of 108 monocot genera, Cypenis is the largest genus with 14 species, followed by 

Eragrostis with 12 species. Fimbristylis is represented by 7 species and Schoenoplectiis, 

Brachiaria, Digitaria and Setaria are represented by 5 species each. These seven genera 

account for 49% of total monocot genera. Six genera are represented by 4 species each, 6 

genera by 3 species, 19 genera by 2 species and 70 genera by 1 species each. 

B. Floristic Ratios: 

(i) Monocot - dicot ratio: 

This ratio was calculated as 1:3.92 for families, 1: 3.21 for genera and 1: 2.7 for species. 

The ratio was compared with ratios for Bijnor, Dehara Dun, Delhi, Rajasthan and the 

World. Calculation of Dicot - monocot ratio for total and aquatic flora separately showed 

that aquatic flora is usually rich in monocots and in total flora the representation of 

monocots is relatively poor. Several other studies were shown to follow the same trend. 

(ii) Genus - Species Ratio: 

This ratio was calculated as 1:1.65 for total flora, 1:1.58 for dicot flora and 1.1.88 for 

monocot flora. These ratios were compared with study areas mentioned in preceding 

paragraph. It was shown that this ratio (a) increases with increase in number of species 

and (b) is highest for monocot flora, followed by total flora and dicot flora (Monocots > 

total flora > dicots). 

These properties of floristic ratios as described in B(i) and B(ii) have, probably, 

been highlighted for the first time. 

(C) Neophytes: 

Following species are new records for North India or Uttar Pradesh: Hypericum 

japonicum Thunb. ex Murr.; Abelmoschus tuberculatus Pal & Singh; Hibiscus 

micranthus L. f var. rigidus (L. I) Cuf; Eleiotis monophylla (Burm. f.) DC; Lotus 



corniculatus L.; Oenothera laciniata Hill; Sparganium erectum L.; Brachiaria kurzii 

(Hook. f.) A. Camus; Digitaria griffithii (Hook. f.) Henr.; Leersia hexandra Sw. 

(D) Analysis of flora according to plant habit: 

Herbaceous species account for 78.46% of total species. Dicot herbs or herbaceous 

species constitute 53.19% of total species. In dicots 73.04% species show herbaceous 

habit. In monocots 93.59% species show herbaceous habit. 

Shrubs account for 12.77% of total species. Dicot shrubs account for 11.44% of total 

species and 15.66% of total dicot species. In monocots only 10 species (1.33% of total 

species and 4.9% of total monocot species) show shrub-like habit. 

Eighty one species (10.77% of total species) show climbing habit. Seventy eight species 

of dicots (10.37% of total species and 14.2% of total dicot species) and only 3 species of 

monocots (0.4% of total species and 1.5% of total monocots) are climbers. 

A total of 95 species (12.63% of total species) show arborescent habit. The contribution 

of dicots to tree flora is 98.9%) (94 tree species) while monocots contribute only one 

species, {Phoenix sylvestris) to tree flora. 

Only 5 species (0.66% of total number of species) in the study area exhibit parasitic 

habit. All of them are dicotyledonous (0.91% of total dicotyledonous species). 

(E) Analysis of flora according to habitat: 

Nine habitat types may be recognized in the study area. Their floristic composition is 

summarized below. 

(i) Aquatic Habitat: A total of 73 species (9.71% of total species), 37 dicots (4.92% of 

total species and 6.74%o of total dicot species) and 36 monocots (4.79% of total species 

and 17.73%) of total monocot species), grow in aquatic habitats. 

(ii) Roadsides: A total of 368 species (48.94 of total species), 323 dicots (43% of total 

species and 58.83% of total dicots) and 45 monocots (5.98%) of total species and 22. \1% 

of total monocots) were found growing on roadsides. 

(iii) Agricultural fields: Agricultural fields provide abode for 281 species (37.37 of total 

species), 208 dicots (27.7% of total species and 37.89% of dicot species). Monocots 

contribute 73 species (9.71 of total species juid 35.96% of total monocot species). 



(iv) Kholas: A total of 252 species (33.51% of total species), 216 dicots (28.72 of total 

species and 39.34% of dicot species) and 36 monocot species (4.79% of total species and 

17.73% of monocot species) are found in Kholas. 

(v) River banks: A total of 321 species (42.69% of total species) are found on river 

banks. Dicots are represented by 239 species (31.78% of total species and 43.53% of total 

dicot species). Monocots account for 82 species (10.9% of total species and 40.39% of 

monocot species). 

(vi) Moist sand: A total of 222 species (29.52% of total species) are found on moist 

sand. Dicots account for 171 species (22.74% of total species and 31.15% of total dicots) 

and monocots for 51 species (6.78% of total species and 25.12% of total monocot 

species). 

(vii) Dry sand: A total of 163 species (21.68% of total species) were colleted from this 

habitat type. Dicots accounted for 135 species (17.95% of total flora and 24.59%o of total 

dicots) and monocots for 28 species (3.72% of total and 13.79% of total monocots). 

(viii) Tall wet grasslands or Swamps: A total of 382 species (50.8% of total species) 

are found in this habitat. Dicots contribute 251 species (33.38% of total species and 

45.72% of dicot species) and monocots 131 species (17.42% of total and 64.53% of 

monocot species). 

(ix) Dry grasslands: One hundred and fifty eight species (21.01% of total species) are 

found in this habitat type. Dicots contribute 131 species (17.29% of total and 23.68% of 

dicots) and monocots contribute 27 species (3.59% of total species and 13.3% of 

monocot species). 

7. HABITAT CHARACTERISTICS AND FLORISTIC CHANGES IN 

HASTINAPUR WILDLIFE SANCTUARY 

Hastinapur Wildlife Sanctuary represents one of the highly threatened biome of the 

country. Continuous anthropogenic pressure on the sanctuary has rendered once 

continuous natural vegetation tracts fragmented. Considering this, present status of 

natural vegetation patches was assessed and mapped using remotely sensed data. Changes 

brought about at the landscape level were assessed with a temporal resolution of eight 

years. The results revealed that natural vegetation cover is disappearing at an alarming 



level and it ranged between 21 and 59 percent among various habitat types during the 

period of eight years. In addition to this, plant species density, diversity, richness and 

evenness were calculated in different habitat types as baseline information for future 

reference. 

Floristic changes in the study area since 1961: 

The inventory of flowering plant species prepared during this survey was compared with 

that of Murty and Singh (1961b) and following changes at different taxonomic levels 

were observed.. 

Murty and Singh recorded a total of 102 families from the study area. In present study 

123 families were recorded. 

Total number of genera, recorded by Murty and Singh (1961b) was 405. This figure 

included large number of cultivated species which were neither included in keys nor 

considered for this analysis. Therefore, the number of indigenous or naturalized genera 

reported by Murty and Singh and considered in this analysis is 360.The total number of 

genera recorded in this work is 423. Ninety five genera were not reported by Murty and 

Singh (1961b) and 32 genera reported in earlier work could not be collected during 

present work. 

One hundred and ninety five (195) species collected during present work were not 

reported by Murty and Singh (1961b). During present work 72 species of those reported 

by Murty and Singh (1961b) could not be collected. 

8. SUMMARY: 

This chapter provides a brief overview of the thesis. 

9. REFERENCES : 

This chapter lists the references cited in the body of thesis. Only those references marked 

with an asterisk (*) have been actually seen. Remaining references are those which have 

appeared in author citation of accepted names and synonyms. 



ANGIOSPERM SPECIES DIVERSITY AND ECOLOGICAL 
ASSESSMENT OF HASTINAPUR WILDLIFE 
SANCTUARY, UHAR PRADESH (INDIA) 

THESIS 

SUBMITTED FOR THE AWARD OF THE DEGREE OF 

Boctot of $I)Uos!optip 
IN 

BOTANY 

BY 

SWETA AGARWAL 

DEPARTMENT OF BOTANY 
ALIGARH MUSLIM UNIVERSITY 

ALIGARH (INDIA) 

2009 



/ JU 2 J 1 4 

T8418 



Dr. AtharAli Khan 
M.Sc, Ph.D.(Alig.) 

Reader 

Department of Botany 
Aligarh Muslim University 
Aligarh-202()02 (U.P.) India 
Mobile: 9412317324 
E-mail: khanath@yahoo.corT 

u.icM±i.^^.:^ 

Certificate 

This is to certify that the thesis entitled "Angiosperm Species Diversity and 

Ecological Assessment of Hastinapur Wildlife Sanctuary, Uttar Pradesh 

(India)" being submitted to Aligarh Muslim University, Aligarh for the award of the 

degree of Doctor of Philosophy, embodies original and bonafide work carried out 

by Ms. Sweta Agarwal under my supervision. No part of this thesis has been 

submitted for any other Degree or Diploma. 

(Athar Ali Khan) 

Supervisor 

mailto:khanath@yahoo.corT


DEPARTMENT OF WILDLIFE SCIENCES 
CONSERVATION MONITORING CENTRE 

ALIGARH MUSLIM UNIVERSITY, ALIGARH-202 002 

Phones:91-571-2701052 (0), 2700920:Ext 1702, Telefax:2701205, e-mail:afifkhan@rediffmail.coni 

Date: 

Certificate 

This is to certify that the thesis entitled "Angiosperm Species Diversity and 

Ecological Assessment of Hastinapur Wildlife Sanctuary, Uttar Pradesh 

(India)" being submitted to AHgarh Muslim University, Aligarh for the award of 

the degree of Doctor of Philosophy, embodies original and bona fide work carried 

out by Ms. Sweta Agarwal under my supervision. No part of this thesis has been 

submitted for any other Degree or Diploma. 

(Afifullah Khan) 

Co-supervisor 

Developing quality human resource in wildlife is our mandate 
Seeking scientific solutions to conservation problems is our mission 


