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ABSTRACT

Edaphic and climatic conditions are the factors that influence the species composition of the particular area. A checklist
contains all available plant species of particular area. The area of study Pratapgarh district is located in Uttar Pradesh state. The
paper attempts to represent the herbaceous flora of the district. There were 60 species of herbaceous plants, representing 22
different families, identified in the area studied. They were represented by 2 monocots and 20 dicot families. The dominance was
shown by the family Asteraceae, represented by the greatest number of herb species. The study also points out the native and
exotic status of the plants, changing the composition of the district’s flora. 57% of the reported herbaceous plants were found

exotic and 43% native, in origin. The study updates 48 new herbaceous plant species in the existing flora of Pratapgarh.
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Introduction

Humanity has been using plants for sustenance
and therapeutic purposes since the dawn of civilization.
Therefore, it is crucial to take into account the various
aspects of plants, including their effects on health,
economic value, sustainability, conservation efforts, and
the assessment and recording of their botanical
characteristics*®. A particular area has a particular type
of vegetation, governed by the climate and soil of that
area. Plants may be herbs, shrubs, or trees, depending
on the habit of that species. Plants that are categorized
as herbaceous tend to be shorter and less robust than
their woody counterparts., with short life span. Plant
diversity, prevalence, and richness are all affected by
the temporal shifts in conditions in nature.38

A checklist is an account of all species presentin
that specific area. In India, different type of checklists
has been published by different workers. Researchers
had worked on the checklist on the grasses of India and
checklist on invasive flora of India.’®'6 The state flora
too has been represented in different styles. The
checklist on Weed flora in Odisha?®, Woody flora of

Jammu and Kashmir?2, checklist on Dicots in the West
Bengal?3, Alien flora of Sikkim Himalaya?’ and
Herbaceous flora of the Perumudiyoor?® etc. are
important of them.

Herbaceous species have a crucial role in
regulating carbon fluxes and energy flow. They affect
the rate of cycling of vital minerals including potassium
(K), magnesium (Mg), and nitrogen (N) as well.8 They
complete their life span mostly within a year. The fate of
the climax community is decided by the climate of that
particular area and, in most cases, the dominance too.
Reduction of soil erosion, enhancement of infiltration into
soil, and contribution of organic matter for moisture
retention are some of the important properties of
herbaceous plant species.!

Uttar Pradesh occupies an area of nearly 2,43,486
square kilometers, of which 6.98 percent is covered by
forests. Several attempts have been made by scholars
to compile floristic composition of different areas. The
flora of district of Sonbhadra'®, Katarniaghat wildlife
sanctuary®®, Himalayan Tarai'?, Varanasi District®, and
Chandauli district are represented by different workers.
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TABLE-1. Representing the herbaceous flora of Pratapgarh District and their origin status

S. No Family Plant name Origin Collection
status no.
1 Acanthaceae *Dicliptera paniculata Native SKPG 51
*Ruellia simplex Exotic SKPG 56
Achyrathus aspera Native SKPG 29
*Aerva lanata Native SKPG 68
2 Amaranthaceae *Alternanthera sessilis Exotic SKPG 10
*Amaranthus viridis Native SKPG 30
Digera muricata Exotic SKPG 53
*Gomphrena celosioides Exotic SKPG 23
3 Apocynaceae *Ichnocarpus frutescens Native SKPG 40
*Oxystelma esculentum Native SKPG 24
*Acmella oleracea Exotic SKPG 33
*Acmellauliginosa Exotic SKPG 64
*Ageratum conyzoides Exotic SKPG 15
4 Asteraceae *Cyanthillium cinereum Native SKPG 44
*Eclipta prostrata Native SKPG 31
*Gamochaeta pensylvanica Exotic SKPG 69
*Sonchus oleraceus Exotic SKPG 66
*Xanthium strumarium Exotic SKPG 49
*Tridax procumbens Exotic SKPG 71
5 Boragenaceae *Hackelia virginiana Exotic SKPG 13
6 Caesalpiniaceae Cassia occidentalis Native SKPG 6
*Ipomea amnicola Exotic SKPG 55
*Ipomea aquatica Exotic SKPG 46
7 Convolvulaceae *Ipomea carnea Exotic SKPG 9
*Inomea quamoclit Exotic SKPG 47
*Ipomoea violacea Exotic SKPG 7
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8 Cucurbitaceae Coccinia grandis Native SKPG 14
*Chrozophorarottleri Native SKPG 12
9 Euphorbiaceae *Croton bonplandianus Exotic SKPG 11
*Euphorbia hirta Exotic SKPG 19
Anisomeles indica native SKPG 35
*Clerodendrum viscosum Native SKPG 57
10 Lamiaceae *Hyptissuaveolens Native SKPG 52
Leucas aspera Native SKPG 59
*Ocimum tenuiflorum Native SKPG 22
Ocimum basilicumcitriodorum Native SKPG 54
11 Liliaceae *Asphodelus tenuifolius Native SKPG 58
Abutilon indicum Native SKPG 37
12 Malvaceae *Malvastrumcoromandelianum Exotic SKPG 2
Sida cordifolia Exotic SKPG 34
13 Papaveraceae Argemone mexicana Exotic SKPG 70
*Fumaria officinalis Exotic SKPG 63
14 Poaceae *Digitariasanguinalis Native SKPG 72
*Cynodondactylon Exotic SKPG 73
15 Polygonaceae *Persicarialapathifolia Native SKPG 41
*Polygonum plebeium Native SKPG 60
16 Portulacaceae *Portulaca oleracea Exotic SKPG 26
17 Primulaceae Anagallis arvensis Exotic SKPG 65
*Lindernia crustacea Exotic SKPG 27
18 Scrophulariaceae *Mazus reptans Exotic SKPG 62
*Mecardonia procumbens Exotic SKPG 32
*Scoparia dulcis Native SKPG 39
*Datura innoxia Exotic SKPG 26
19 Solanaceae *Nicotiana plumbaginifolia Exotic SKPG 3
*Physalis peruviana Native SKPG 28
*Solanum virginianum Native SKPG 1
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20 Tiliaceae Corchorus olitorius Native SKPG 20
21 Urtecaceae *Pilea microphylla Exotic SKPG 16

*Pouzolziapentandra Native SKPG 42
22 Verbenaceae *Lantana camara Exotic SKPG 4

*New addition to flora of Pratapgarh.

District Pratapgarh, Uttar Pradesh, acquires the area of
3730 square kilo meters. As the vegetational diversity
depends on the altitude, temperature, rainfall, salinity,
topology etc.3® So, district has its own type of floral
composition.

A comprehensive floristic inventory of an area
provides a fundamental foundation for research in
several disciplines such as photochemistry, ethnobotany,
environmental sciences, ecological preservation,
taxonomy, and management.*' The floral vegetation of
Pratapgarh was examined previously in 2007."? Since,
environmental factors and a period of time influence a

region’s flora and fauna,® a thorough assessment of
biodiversity is essential for every area to effectively and
sustainably use its plant resource.3 Therefore, this is a
whole new approach to representing the current
herbaceous flora of the district.

The composition of the flora of an area is made
up of both native and exotic species. The competition
between exotic and native species for space and nutrition
alters the species composition over time. An investigation
was carried out in order to record the variety of
herbaceous community in Pratapgarh district by
comparing the origin status of the plants. This study also

LITTAR PRADESH
DISTRICT PRATAPGARH

Fig. 1: Map of District Pratapgarh?
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updated a few new species in the previous literature.

Material and Methods

Study area

The Pratapgarh district (Fig.1) is located between
coordinates of 25°342 and 26°112 North and 81°192
and 82°272 East, with a span of approximately 110 km
from west to east. The district has long been recognized
as the world’s leading ‘Aonla’ fruit grower. The'Aonla’fruit
is incredibly high in vitamin C, aids in the treatment of
gastrointestinal ailments, is thought to promote youth
and vitality.

Rae Bareli District demarcates the district’s
northwestern and western boundaries, while Allahabad
District isolates it across the southwest. Jaunpur District
borders it eastward, Fatehpur District to the west. The
district is separated from Fatehpur and Allahabad by the
river Ganga for about 50 kilo meter in the southwest,
and by the river Gomati for about 6 km in the extreme
north-east. As per district statistics, it has a total area of
around 3,678 sg. km. The district’s surroundings
frequently alter as a result of the Ganga’s influence.'Sai
and the Ganga are the major rivers flowing in the district.
Chamraura, Bakulahi, Paraiya, efc. are small rivers that
flow in district of Pratapgarh. There are two national
highways and many major roads connecting different
parts within and out to districts. The district has 3 major
railway lines passing through it and connecting many
parts in India.

Field Survey
The field survey trip for plants specimen collection

was conducted from April 2022 to October 2023, each
month. To collect the plant specimen, three areas were
taken mainly into consideration: the flora near the
roadside, the flora near water bodies like rivers, ponds
etc. and the flora near railway tracks (in accordance with
the book Flora of Allahabad).?The plants were collected
for authenticity at flowering and fruiting stage according
to “A Manual of Herbarium Collection” (by Botanical
Survey of India)®' and preserved accordingly.The
herbaceous specimens of plants were gathered,
assigned numbers, and kept as voucher evidence, with
proper care.

Identification of Plant specimens: The process
of plant identification was performed by comparing the
plant specimens with existing monographs and literature
of neighboring districts and states,like the Flora of Uttar
Pradesh'#%7 and Flora of Allahabad?®. A valuable source
for identification was ‘virtual herbarium’'9, prepared and
provided in public domain by the Botanical Survey of
India. The plants were ranked in the families according
to the classification.?

Result and Discussion

The herbaceous flora of the district was recorded
alphabetically according to family name (Table 1). There
were a total 60 herbaceous species belonging to 22
families presentin wild. The representation of monocots
was only by the Liliaceae and Poaceae families and the
remaining 20 families belongs to dicots. The district’s
flora is dominated by dicot species. The dominance was
shown by the family Asteraceae, represented by the
greatest number of herb species, which is further

Number of plant species in families
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NUMEBER OF SPECIES

Mative
43%

Fig. 3: Plant species percentage according to origin
of Status

followed by the Amaranthaceae and Lamiaceae families.
Amaranthaceae and Lamiaceae are both represented
by the same number of species (Fig. 2). The families
Asteraceae, Amaranthaceae and Lamiaceae showed
dominance in Pratapgarh district, as they are
represented by maximum number of herbaceous
species. Asteraceae was among the top three families
in Varanasi district3* also. The lowest number of species
were represented by the Boraginaceae,
Caesalpiniaceae, Cucurbitaceae, Primulaceae, and
Verbenaceae families. Convolvulaceae was a family
represented by a single genus but five species (Fig. 2).

The 48 plants marked with the “*’ sign represent
are new additions to the flora (Table-1). There were only
12 plants, which were present in previous literature'2.
The reason for the great variation in the herbaceous
flora documented earlier is the adoption shown by the
exotic species. The Lamiaceae family, which was the
dominant flora of the existing literature'? available on
the flora of Pratapgarh, is now outnumbered by the family
Asteraceae (Fig. 1). Out of the nine plants in the family
Asteraceae, six are exotic (Table-1). Exotic plant species
adapted to the area and altered the composition of the
district’s flora. This view is also supported by the fact
that, out of 48 newly added species, 30 are exotic in
origin.

The percentage of native species (43%) is less
than the percentage of exotic species (57%) in the
Pratapgarh district (Fig. 3).3* The exotic flora became
part of the district over time. An investigator?® had
concluded the possibility of exchange between humans
from different continents is a reason for the dominance
of exotic flora. Another worker? reported dominance of
exotic flora in the Thar desert and Gangetic plains.
Development projects and human inhabitations are more
prevalent in the plainer region, changing the natural
habitat and making it more susceptible to invasion by
exotic species.3?

Among the 60 plant species reported, 11 are listed
in the IUCN red data list (threatened species). They are
placed in the category ‘Least Concern’. The plants are
Acmellauliginosa,* Alternanthera sessilis,?® Oxystelma
esculentum,?! Eclipta prostrata,®® Cassia occidentalis,3?
Fumaria officinalis,® Persicarialapathifolia,'® Polygonum
plebeium,*? Portulaca oleracea,® Lindernia crustacea,’
and Physalis peruviana.?*

Conclusion

The district of Pratapgarh represents 60 species
of herbaceous plants. They belong to 22 different
families. There was almost complete dominance of the
dicot families, as they represent 20 families out of 22.
The climatic and edaphic conditions of Pratapgarh favour
the Asteraceae family most, as the purse of the family is
filled by the maximum number of species. There is an
addition of 48 herbaceous plants species, belonging to
18 reported families to the Flora of Pratapgarh.The exotic
flora in the district makes up 57% of the total species
composition, showing dominance over native species
(43%). Changes in the natural habitat favoured the
growth of exotic species in the area. This resulted in a
change in the composition of the vegetation. Out of the
48 latest augmentations to the Flora of Pratapgarh, 30
plants are exotic in their origin. They changed the
dominance of the family as well, as the family Asteraceae
outnumbered the family Lamiaceae in terms of
herbaceous species count (in comparison of previous
literature).'? There were 11 species of plant categorises
in the IUCN list of threatened plants of Least Concern.

Conflict of Interest
The author(s) declare no conflict of interest.

References

1. About District | District Pratapgarh, Government of Uttar Pradesh | India. (n.d.). https://pratapgarh.nic.in/about-

district/

2. Administrative Atlas Uttar Pradesh, Vol- - Il, https://censusindia.gov.in/nada/index.php/catalog/50/download/

48/AA 2011 _Uttar Pradesh_vol2.pdf

3. Ahmed A. India: A General Geography, NCERT Publications, New Delhi, India. 1999; pp. 66-76.



Phytodiversity of Herbaceous Flora in the Pratapgarh district: A Change in the Composition due to Adoption of Exotic Species. 35

4.

10.
11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Beentje HJ. Acmellauliginosa. The IUCN Red List of Threatened Species 2017:e.T185500A84264653. https:/
/dx.doi.org/10.2305/IUCN.UK.2017-1.RLTS.T185500A84264653.en. Accessed on 14 March 2024. 2017.
Bentham G, Hooker JD. Genera Plantarum Reeve & Co., London. 1876; 1-3.

Diop FN, Naas M. Portulaca oleracea. The IUCN Red List of Threatened Species 2020: e.T164001A65924501.
https://dx.doi.org/10.2305/IUCN.UK.20203.RLTS.T164001A65924501.en. Accessed on 14 March 2024. 2020;

Ghogue JP, Lansdown RV. Torenia crustacea. The IUCN Red List of Threatened Species 2020:
e.T168747A140421079. https://dx.doi.org/10.2305/IlUCN.UK.20202.RLTS.T168747A140421079.en. Accessed
on 14 March 2024.

Gilliam FS. Effect of harvesting on herbaceous layer diversity of a central Appalachian hardwood forest in West
Virginia, USA. Forest Ecology and Management. 2002; 155 : 33 — 43.

Harrison S, Spasojevic MJ, Li D. Climate and plant community diversity in space and time. Proc. of the National
Academy of Sciences. 2020; 117(9) : 4464—-4470.

Indian Virtual Herbarium, Botanical Survey of India. (n.d.). https://ivh.bsi.gov.in/

Iwara Al, Offiong RA, Njar GN, Ogundele FO. An Assessment of Herbaceous Species Diversity, density and
cover in Agoi-Ekpo, Cross River State Nigeria. Int. J. of Bio. Sci. 2014; 1(1) : 21-29.

Kanaujiya SOP. Flora of Pratapgarh District (Up)-First Report. Flora. 2007; 13(1) : 17-29.

Kellogg EA, Abbott JR, Bawa KS, Gandhi KN, Kailash BR, Ganeshaiah KN, Raven P. Checklist of the grasses
of India. PhytoKeys. 2020; 163 : 1.

Khanna KK, Singh KP, Sinha GP. Flora of Uttar Pradesh. 2016; http://books.google.ie/
books?id=vW2hswEACAAJ&dqg=flora+of+Uttar+Pradesh&hl=&cd=2&source=gbs_api

Khela S. Fumaria officinalis (Europe assessment). The IUCN Red List of Threatened Species. 2012:
€.T203380A2764779. Accessed on 14 March 2024.

Khuroo AA, Ahmad R, Hamid M, Rather ZA, Malik AH, Rashid I. An annotated inventory of invasive alien flora
of India. Invasive alien species: observations and issues from around the world. 2021; 2 : 16-37.

Kumar A, Bajpai O, Mishra AK, Sahu N, Behera SK, Bargali SS, Chaudhary LB. A checklist of the flowering
plants of Katerniaghat Wildlife Sanctuary, Uttar Pradesh, India. J. of Threatened Taxa. 2015; 7(7) : 7309-7408.
Kushwaha AK, Tewari LM, Chaudhary LB. Angiosperm diversity of Sonbhadra District, Uttar Pradesh: a checklist.
J. of Threatened Taxa. 2018; 10(9) : 12247-12269.

Lansdown RV. Persicarialapathifolia. The IUCN Red List of Threatened Species. 2013: e.T164411A1048733.
https://dx.doi.org/10.2305/IUCN.UK.20131.RLTS.T164411A1048733.en. Accessed on 14 March 2024.

Lansdown RV, Beentje HJ. Alternanthera sessilis. The IUCN Red List of Threatened Species. 2019:
e.T164480A120120173. https://dx.doi.org/10.2305/I[UCN.UK.2019-2.RLTS.T164480A120120173.en. Accessed
on 14 March 2024.

Lansdown RV. Oxystelma esculentum. The IUCN Red List of Threatened Species. 2011: €. T199694A9118767.
https://dx.doi.org/10.2305/IUCN.UK.2011-2.RLTS.T199694A9118767.en Accessed on 14 March 2024.
Malik AH, Khuroo AA, Dar GH, Khan ZS. The woody flora of Jammu and Kashmir State, India: an updated
checklist. J. economic and taxonomic Botany. 2010; 34(2) : 274-297.

Mallick JK. An annotated checklist of dicotyledonus angiosperms in Darjeeling Himalayas and foothills, West
Bengal, India. J New Biol Reports. 2020; 9(2) : 94-208.

Martinez M, Vargas-Ponce O, Gonzalez Pérez E. Physalis chenopodiifolia. The [IUCN Red List of Threatened
Species. 2020: e.T104430556A173266261. https://dx.doi.org/10.2305/I[UCN.UK.20203.RLTS.
T104430556A173266261.en. Accessed on 14 March 2024.

Misra BK, Verma BK. Flora of Allahabad District, Uttar Pradesh, India. 1992; http://books.google.ie/
books?id=tBq1AAAAIAAJ&qg=flora+of+allahabad&dq=flora+of+allahabad&hl=&cd=1&source=gbs_api.

Nagar PS, Pathak SJ, Pandya SM. The alien flora of the Barda Hills and its surroundings in Gujarat, India.
Indian J. For. 2004; 27(1): 25-38.

Nayak R, Verma AK, Manika N, Bargali K, Pandey VN, Behera SK, Chaudhary LB. Alien species in the flora of
Sikkim Himalaya, India. J. Economic and Taxonomic Botany. 2020; 44 : 119-137.



36

28.

20.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

Roopesh Jaiswal, Gopal Ji Kushwaha, Harshita Govind Rao and Anuradha Tripathi

Panda T, Mishra N, Rahimuddin S, Pradhan BK, Mohanty RB. An annotated checklist of weed flora in Odisha,
India. Bangladesh J. of Plant Taxo. 2020; 27(1) : 85.

Parappurath N, Paul J. Herbaceous flora of sacred grooves in Perumudiyoor, Muthuthala Grama Panchayath,
Pattambi. South Indian J. of Biol. Sci. 2016; 2(1) : 145-151.

Lansdown RV, Beentje HJ. Eclipta prostrata. The IUCN Red List of Threatened Species. 2017:
e.T164051A121894451. https://dx.doi.org/10.2305/IUCN.UK.20173.RLTS.T164051A121894451.en Accessed
on 14 March 2024.

Rao RR, Sharma BD. A Manual for Herbarium Collection, Botanical Survey of India. 1990; https://bsi.gov.in/
uploads/documents/Public_Information/publication/books/miscellaneous/A%20Manual%200f%20Herbarium%
20Collections.pdf

Rotton H, Klitgard B. Senna occidentalis. The IUCN Red List of Threatened Species. 2021:
e.T130525346A158506718. https://dx.doi.org/10.2305/IUCN.UK.20212.RLTS.T130525346A158506718.en.
Accessed on 14 March 2024.

Sharma GP, Singh JS, Raghuvanshi AS. Plant invasions: emerging trends and future implications. Curr Sci.
2005; 88 : 726-734.

Singh A. Observations on the flora of Varanasi district in Uttar Pradesh state of India. Global J. Environ. Sci.
Technol. 2015; 3(10) : 368-389.

Singh A. Observations on the Flora of Chandauli District, Uttar Pradesh, India. Int. J. Scientific Research in
Sci. and Tech. 2018; 4(5) : 329-335.

Singh S. Floristic Diversity of India An Overview. Int. J. of Biol. Res. & Develop. 2020; 10(2) : 25-34.
Sinha GP, Shukla AN. Flora of Uttar Pradesh. 2020; http://books.google.ie/books?id=VFXSzgEACAAJ&dqg=
flora+of+Uttar+Pradesh&hl=&cd=1&source=gbs_api

Spicer ME, Radhamoni HVNR, Duguid MC, Simon A, Queenborough, Comita LS. Herbaceous plant diversity
in forest ecosystems: patterns, mechanisms, and threats. Plant Ecol. 2021; 223 : 117-129. DOI : 10.1007/
s11258-021-01202-9.

Tian K, Chai P, Wang Y, Lei Chen L, Qian H, Chen S, Mi X, Ren H, Keping Ma K, Chen J. Species diversity
pattern and its drivers of the understory herbaceous plants in a Chinese subtropical forest. Frontiers in Ecology
and Evolution. 2023; 10 : 1-12. DOI : 10.3389/fev0.2022.1113742.

Vanmathi JS, Jameela MS, Fathima MSA. Field survey on distribution and diversity of flora in and around
Sadakathullah Appa college campus in Tirunelveli district, Tamilnadu, India. Intern. J. of Ecology and Environ.
Sci. 2022; 4(1) : 35-41.

Wani ZA, Pant S. Assessment of floristic diversity and community characteristics of Gulmarg Wildlife sanctuary,
Kashmir Himalaya. Geology, Ecology, and Landscapes. 2023; 1-22. DOI : 10.1080/24749508.2023.2196767.

Watve A. Polygonum plebeium. The IUCN Red List of Threatened Species. 2011: e.T177128A7373683. https:/
/dx.doi.org/10.2305/I[UCN.UK.20111.RLTS.T177128A7373683.en. Accessed on 14 March 2024.



