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Abstract 

This study presents a comprehensive analysis of the distribution of the genus Crotalaria L. within its natural habitats in 

the Eastern Ghats region of Andhra Pradesh. Extensive field surveys and systematic observations were carried out across 

all seasons from 2022 to 2026. The study area was thoroughly explored to document the diversity of Crotalaria species, 

and their phenological characteristics were critically examined throughout the investigation period. A total of 11 species 

were recorded: Crotalaria juncea, Crotalaria pallida, Crotalaria retusa, Crotalaria verrucosa, Crotalaria prostrata, 

Crotalaria pusilla, Crotalaria medicaginea, Crotalaria trifoliastrum, Crotalaria spectabilis, Crotalaria goreensis, and 

Crotalaria lamelliformis. The findings provide a valuable baseline for further taxonomic characterization and ecological 

studies of the genus. In addition, this study underscores the importance of phenological traits in species delimitation, 

taxonomy, and understanding the biological behaviour of Crotalaria. The genus holds considerable economic and 

pharmacological significance: several species, such as Crotalaria juncea, are widely cultivated as green manure, fiber 

crops, and soil improvers due to their nitrogen-fixing ability. Others possess bioactive compounds with documented 

medicinal properties, including antimicrobial, anti-inflammatory, and hepatoprotective effects. These attributes 

highlight the broader ecological, agricultural, and therapeutic relevance of the genus, reinforcing the need for its 

continued study and conservation. 
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Introduction 

Phenology is a branch of biology that examines how seasonal changes, climate, and living organisms influence one 

another. The timing of events in plants, such as leafing, budding, flowering, blooming, and fruiting, is closely 

synchronised with key animal activities, such as moulting, mating, and migration [1-3]. The systematic recording of 

phenological events across years can be traced to Robert Marsham. Beginning in 1736, he carefully documented the 

timing of 27 "signs of spring" in southeast England, such as the first leaves appearing on trees and the arrival of the first 

swallows. Marsham continued these observations until 1797 and regularly shared his findings with the Royal Society. 

After his death, this practice was carried on by successive generations of his family, extending the record until 1958 and 

creating an unbroken dataset spanning approximately 222 years. Surprisingly, this represents only a small portion of the 

longest documented phenological record. That honour goes to the records of cherry-blossom festivals in Kyoto, Japan, 

whose annual timing has been meticulously reconstructed from court records and personal diaries dating back to 812 

AD. After Marsham's era, the 19th and early 20th centuries saw growing scientific interest in phenology, particularly in 

understanding its relationship with meteorological changes, with contributions from several well-known naturalists. 

Crotalaria L. Taxonomic History 

The genus Crotalaria L. comprises more than 700 species and is widespread in countries of the Old and New Worlds 

(POWO, 2021), including India, which has 116 taxa [4-8]. The family Fabaceae comprises 147 genera, 805 species, 33 

subspecies, 155 varieties, and 14 forms [9]. Within this family, the tribe Crotalarieae (Benth.) Hutch. Represents the 
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largest group in the genistoid alliance, encompassing 16 genera and 1,204 species, accounting for approximately 51% 

of genistoid legumes. The genus Crotalaria L. accounts for more than half of the tribe's diversity [10]. Crotalaria was 

originally described by Carolus Linnaeus, who identified 13 species in his Species Plantarum [11]. It is represented by 

714 species, 107 subspecies, and 78 varieties, and is distributed in tropical and subtropical regions of the world [12, 13]. 

The common names "Rattlepod" or "Rattlebox" come from the way the seeds behave inside the pod. As the seeds mature, 

they become loose and produce a rattling sound when the pod is shaken. The name is derived from the Ancient Greek 

word krotalon, meaning "castanet," which is also the root of the word Crotalus, the scientific name for rattlesnakes [14]. 

The genus Crotalaria consists of herbaceous or shrubby plants characterised by simple or palmately compound leaves, 

usually with 3, 5, or 7 leaflets. The flowers are typically yellow and are accompanied by stipules and bracts, which may 

be small or large. 

The calyx is 5-lobed and somewhat two-lipped, with the upper lip divided into two parts and the lower lip into three. 

The corolla is also differentiated into two lips: the upper lip (labium superior) with two petals and the lower lip (labium 

inferior) with three petals. The standard petal (vexillum) is orbicular and has a callous base, while the wings (alae) are 

obovate. The keel (carina) is incurved. The fruit is a legume that may be globose or oblong and is typically inflated. The 

filaments are united, and the upper portion of the sheath is usually cleft. The legumes are turgid with swollen (ventricose) 

valves, and the seeds are expanded and kidney-shaped [15]. 

In plantation systems, the genus Crotalaria is widely used as green manure and as a cover crop. It also serves as a 

nutritious feed source for livestock. Many species within this genus form symbiotic associations with soil Rhizobia, 

enabling them to fix atmospheric nitrogen. Effective soil fertility management is essential for sustainable crop 

production, and cover crops like Crotalaria contribute significantly by reducing the need for synthetic fertilizers. Given 

these important roles, it is valuable to document and describe all phenophases of Crotalaria species. Such 

characterization supports their taxonomic identification and helps in understanding variations influenced by climate and 

environmental changes over time [14]. 

Crotalaria juncea is one of the most prominent species within the genus, while several other species are widely utilized 

in traditional medicine for the treatment of various ailments. For example, the roots of C. albida and C. trifoliastrum are 

known for their purgative properties, whereas the leaves of C. verrucosa and C. retusa are commonly used to treat skin 

conditions such as scabies and impetigo. Additionally, the roots of C. prostrata are employed in the management of 

diarrhoea. Overall, the Crotalaria genus demonstrates considerable medicinal potential [16, 17]. 

Several species of Crotalaria are currently cultivated for desirable traits that are not directly associated with human 

consumption. Among them, Crotalaria juncea, commonly known as sun hemp, is widely grown across tropical and 

subtropical regions as a source of green manure, lightweight fiber, and fodder. In addition, C. juncea has attracted 

increasing attention as a promising feedstock for the production of cellulosic ethanol, contributing to its potential use in 

biofuel development [18,19]. Many Crotalaria species are known to form nodules with soil Rhizobia, enabling them to 

fix atmospheric nitrogen. This characteristic plays an important role in improving soil fertility, which is essential for 

sustainable crop production. As cover crops, Crotalaria species contribute significantly to soil health by reducing the 

need for synthetic fertilizers [14]. Given their ecological and agricultural importance, it is worthwhile to document their 

phenophases, as these form the basis for taxonomic description and characterization. Furthermore, phenological 

observations help in understanding variations in growth and development in response to climatic and environmental 

changes over different periods. 

Materials and Methods 

Study Area 

A detailed phenological study of Crotalaria species was conducted across different forest types during the period from 

January 2022 to January 2026. The Seshachalam hill ranges are located in parts of the Cuddapah (now Kadapa) and 

Chittoor districts of Andhra Pradesh, India. These ranges are particularly prominent in the Cuddapah district, extending 

between 13°43′ to 13°55′ N latitude and 79°08′ to 79°24′ E longitude. The region is predominantly characterized by 

tropical southern dry mixed deciduous forest, as classified by Champion and Seth [20]. Extensive field visits were carried 
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out across different seasons (summer, monsoon, post-monsoon, and winter) to document the flowering and fruiting 

stages of the species. Data on habit, habitat, phenology, and other relevant characteristics were systematically recorded. 

Plant Collection and Identification 

Crotalaria species were collected from two taluks of Chittoor district for detailed phenological observations. The species 

studied include Crotalaria juncea L., Crotalaria pallida L., and Crotalaria verrucosa L. All plant specimens were 

identified with the help of regional floras, monographs on legumes [2,9,21], and published biodiversity checklists. 

Phenophase Monitoring 

Periodic field visits were conducted to record changes in the phenophases of Crotalaria species, and photographs (Fig. 

1) were taken at each stage during these visits. The plants were collected from their natural habitats and maintained in 

the net house of Sri Venkateswara Science College, Sri Venkateswara University, Tirupati, for further observation; when 

live specimens were not available, seeds were used. 

The recorded parameters were categorized into two groups: vegetative and reproductive characters. The vegetative phase 

included the leafing period, while the reproductive phase comprised the flowering and fruiting stages of the plants [22]. 

Herbarium specimens were prepared following standard procedures, and the preserved specimens are housed in the 

herbarium of Sri Venkateswara Science College, Tirupati, Andhra Pradesh. 

Results and Discussion 

Ethnobotanical and Pharmacological Significance 

Crotalaria species are widely used in veterinary and traditional medicine for treating a variety of conditions. They are 

commonly employed to manage liver disorders [23], snake bites, skin infections, and stomach aches [24]. In addition to 

their medicinal value, these plants serve as an important livestock feed, act as green manure [25], and provide protective 

ground cover in plantations. Certain species have specialized uses: Crotalaria comosa is utilized in Tanzania for 

controlling weeds and nematodes [26], while Crotalaria recta serves as a food source for Lepidoptera larvae, which also 

use the plant for defense against predators [27]. The roots and leaves of Crotalaria verrucosa, Crotalaria spectabilis, 

and Crotalaria retusa are used to treat skin conditions such as scabies and impetigo [28]. Other species also have notable 

applications. The roots of Crotalaria prostrata are valued for their cooling properties and are used in treating leucorrhoea, 

blood purification, skin ailments, stomach aches, and infantile diarrhoea [29]. Crotalaria calycina is used for wound 

healing, treating spider mite infestations, and dysentery. Leaves and branches of Crotalaria burhia are used as a 

traditional cooling remedy, while Crotalaria pallida are applied in cases of dropsy. A paste of Crotalaria spectabilis is 

used to relieve rheumatism, and the roots of Crotalaria alata are used to treat blood discharge in urine [30]. 

Crotalaria retusa is widely used as a green manure and fiber crop and is sometimes grown as forage [31]. Species of 

the Crotalaria genus form root nodules in association with soil Rhizobia, enabling them to fix atmospheric nitrogen [32]. 

This process reduces dependence on synthetic nitrogen fertilizers and improves soil fertility. Root nodules, a key feature 

of legumes, support the accumulation of biomass through nitrogen fixation and enhance both organic matter and nutrient 

content in the soil. While several Crotalaria species are toxic, others, such as Crotalaria retusa, Crotalaria 

micronata, Crotalaria falcata, and Crotalaria vogelii, are beneficial and used as fodder for cattle and other ruminants. In 

regions like Nigeria and Zaria, these plants are commonly utilized for feeding sheep and cattle [33]. Additionally, some 

species, including Crotalaria juncea, Crotalaria retusa, Crotalaria tetragona, and Crotalaria micans, are consumed as 

vegetables [34]. 

All recognized species are economically significant, as they contain alkaloids and serve multiple uses [35]. Their seeds 

are valuable sources of fiber, silage, and green manure, and oil can also be extracted from certain species [36]. Therefore, 

it was considered worthwhile to extend phenological observations of this taxon in the study area. The present 

investigation provides a detailed account of phenophases such as leafing, flowering, fruiting, and leaf fall occurring 

throughout the year. 
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Species Diversity and Growth Forms 

      In the present study, a total of 11 species were documented from the study area. As shown in Fig. 5, among these, 

six species were herbaceous, and five were under shrubs, representing approximately 1.5% and 11.8% of the total 

herbaceous and undershrub species of Crotalaria reported in India, respectively. Some Crotalaria species are habitat-

specific and occur rarely in India. Crotalaria globosa Wight & Arn., endemic to Tamil Nadu, is reported as a rare species. 

Similarly, Crotalaria pusilla Roxb. ex-Wight & Arn., which grows in rocky and sandy habitats, is endemic to southern 

peninsular India. 

Leafing (Vegetative Phase) 

The study reveals variations in leafing patterns among species. C. hebecarpa and C. prostrata initiate leafing in June, 

continuing until July. Three species - C. juncea, C. pallida, and C. verrucosa - begin leafing in July and extend into 

August. C. calycina shows leafing from August to September, while the rare species C. globosa initiates leaf production 

from October to November. In C. goreensis and C. orixensis, germination and leaf production occur between September 

and October. C. pusilla, typically found in mineral-rich soils, begins leafing in August, whereas C. retusa exhibits leafing 

from August to September. 

The peak period of leafing was observed in August. Overall, the leafing period varies considerably among species in the 

study area, as illustrated in Fig. 2. These variations reflect phenological plasticity, likely influenced by seasonal and 

environmental changes, which in turn affect photosynthetic activity. 

Reproductive Phase (Flowering and Fruiting) 

The reproductive phase is a crucial stage in the plant life cycle, as it directly contributes to the continuation of a species. 

This phase is characterized by flowering and fruiting, which occur sequentially. In the known species of Crotalaria, the 

flowering period generally begins in July and continues until December. Although these plants belong to the same genus, 

they exhibit considerable variability across all phenophases, as shown in Table 1. For example, in C. hebecarpa, 

flowering occurs from July to September, while C. Pusilla and C. Prostrata show different flowering patterns. Flowering 

and fruiting in Crotalaria species show clear seasonal variation. These phases can be observed beginning in August and 

continuing through September in several species. In some species, such as Crotalaria juncea, Crotalaria pallida, 

and Crotalaria verrucosa, the flowering and fruiting period extends from September to November. Other species, 

including Crotalaria calycina and Crotalaria retusa, exhibit flowering during October to November, while in Crotalaria 

orixensis the period extends from October to December. A few species, such as Crotalaria globosa and Crotalaria 

goreensis, flower and fruit during the winter season, particularly from November to December. 

Overall, the highest number of species (eight) was recorded flowering and fruiting in November, followed by September 

with six species. In contrast, three species each were observed flowering and fruiting in August, October, and December, 

while only one species showed these phases in July. This indicates that November represents the peak period of flowering 

and fruiting among Crotalaria species in the study area (Fig. 3). Such variation in phenological patterns within the genus 

highlights differences in reproductive timing and provides valuable insights into the floral biology and ecological 

adaptation of these species. 

Leaf Fall (Senescent Phase) 

The reproductive phase in Crotalaria is typically followed by a senescent phase marked by defoliation. Leaf fall 

generally begins immediately after the completion of fruiting. Similar to the variability observed in leafing and 

reproductive phases, the timing of defoliation also varies among species, as shown in Table 1. 

In Crotalaria calycina and Crotalaria retusa, defoliation begins in November and continues until December. In 

contrast, Crotalaria pusilla, an ephemeral herb, completes its life cycle soon after the reproductive phase, with leaf fall 

occurring as early as September. In several species, including Crotalaria globosa, Crotalaria juncea, Crotalaria pallida, 

and Crotalaria verrucosa, leaf fall is observed from December to January. However, in Crotalaria orixensis, defoliation 

starts in December and extends up to February. 
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Early leaf fall is recorded in Crotalaria hebecarpa (September-October), while Crotalaria prostrata shows defoliation 

from October to December. In Crotalaria goreensis, leaf fall occurs after winter, from January to February. 

Overall, the highest number of species (seven) exhibit defoliation in December, followed by six species in January. In 

comparison, only two species each show defoliation during February, September, October, and November (Fig. 4). This 

clearly indicates that the peak period of defoliation in Crotalaria species occurs during the late winter season, particularly 

in December and January, indicating that most members of the genus complete their life cycle during this period. 

Ecological and Taxonomic Insights 

The current study clearly demonstrates the seasonal occurrence of different phenophases, which provides valuable 

taxonomic insights. As Crotalaria species are well known for their nitrogen-fixing ability, they play an important role in 

improving soil fertility. Some species are cultivated for various purposes, while others occur as weeds in plantations; 

however, even these contribute positively by enhancing crop yield. These findings may be useful for farmers in selecting 

cropping seasons that align with the growth cycles of Crotalaria species. 

Although all eleven species were recorded from the same geographical region, they do not exhibit identical phenophase 

timings. This variation may represent an adaptive strategy that allows them to coexist without direct competition. Minor 

variations in phenophase timing were also observed during the study period, but these were not significant enough to be 

recorded, possibly due to the influence of human activities on the environment, particularly affecting plant life cycles. 

Pharmacological Values of the Crotalaria Species 

Pyrrolizidine alkaloids are significant secondary metabolites known for their diverse biological activities, including 

teratogenic, carcinogenic, anticancer, mutagenic, acute hepatotoxic [37-41], and neuroactive effects [42]. These 

nitrogen-containing compounds are biosynthesized from ornithine, an intermediate in arginine metabolism, and undergo 

microsomal bioactivation to form pyrrolic metabolites responsible for cytotoxicity. 

Pyrrolizidine alkaloids, along with non-protein amino acids, are present in Crotalaria seeds [43, 44]. These compounds 

contribute to the seeds' unpalatability and play a role in the biosynthesis of sexual signalling mechanisms in Utetheisa 

ornatrix [45, 46]. In mammals, they exhibit hepatotoxic effects, while in ecological systems, they participate in plant-

animal interactions [47]. Additionally, their distribution across plant families, subfamilies, and infrageneric groups 

makes them useful as chemotaxonomic markers. 

Numerous studies have investigated the biological effects of Crotalaria species, with careful consideration of scientific 

parameters such as dosage, duration, route of administration, evaluation criteria, and statistical methodologies. 

Antimicrobial activity has been reported in numerous Crotalaria species, including C. bernieri [48], C. ferruginea [49], 

C. grahamiana [50], C. incana subsp. Purpurascens [51], C. juncea L. [52], C. lachnophora [53], C. lachnosema [54], C. 

longirostrata [55], C. madurensis [56], C. medicaginea, C. prostrata, C. retusa [57], C. pallida [58], C. pulchra [59], C. 

quartiniana [60], and C. verrucosa L [61]. 

Peptide and protein extracts from C. pallida demonstrated antimicrobial activity against Escherichia coli and 

Staphylococcus aureus [62]. Similarly, leaf and root extracts of C. brevidens showed strong inhibitory effects against E. 

coli at a concentration of 37.5 mg/mL [63]. Among the species studied in the wild, C. retusa exhibited the most potent 

antibacterial activity, with a zone of inhibition measuring 13.83 ± 0.33 mm against Pseudomonas aeruginosa [64]. 

Additionally, ether and ethyl acetate extracts of C. madurensis var. kurnoolica displayed broad-spectrum antibacterial 

activity against various human pathogenic microorganisms [65]. Extracts from the leaves, stems, and roots of C. 

sessiflora also showed significant antimicrobial effects, particularly against Pseudomonas fluorescens [66]. 
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Conclusions 

The study area supports a rich diversity of Crotalaria species, which exhibit considerable variability in their 

phenophases. These variations appear to be naturally selected, enabling the species to adapt successfully to local 

environmental conditions. Understanding vegetation through Plant Functional Types (PFTs) is particularly important in 

the context of increasing global concerns over deforestation and forest fragmentation caused by human activities. Human 

interference is evident in the study area, highlighting the urgent need for conservation measures. In addition to 

anthropogenic pressures, environmental factors such as climate and seasonal variations also influence phenophases, 

often leading to reduced plant productivity and affecting the survival and yield of associated species. Therefore, it is 

essential to develop effective conservation strategies for these Crotalaria species, as they hold significant ecological and 

economic importance. Protecting them will help maintain biodiversity and ensure ecological balance within the region. 

 

Fig. 1. A. Crotalaria juncea B. Leaf C. Crotalaria retusa D. Crotalaria verrucosa E. 
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Fig.3 Crotalaria L Flowering and Fruiting Period 

 

 

 

Fig 4. Crotalaria L Leaf Falling Period 
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2 
Crotalaria 

pallida 

Naturalized 

in India, 

common in 

the A.P. 

plains 

Shrub Aug-Nov Sep-Dec 
Dec-

Jan 

Green 

manure, 

fodder 

Anti-

inflammatory

, 

antimicrobial

, antifungal, 

antioxidant 

3 
Crotalaria 

retusa 

Tropical 

regions are 

common in 

South India 

Herb Jul-Nov 
Aug-

Dec 

Dec-

Jan 

Fodder, soil 

improvement 

Used for skin 

diseases, 

antibacterial 

4 
Crotalaria 

verrucosa 

Native to 

tropical 

Asia; found 

in the 

Eastern 

Ghats 

Shrub Aug-Dec Sep-Jan 
Jan-

Feb 

Ornamental, 

medicinal 

Anti-

inflammatory

, cytotoxic, 

antioxidant 

5 
Crotalaria 

prostrata 

Peninsular 

India 

(including 

A.P.) 

Prostra

te herb 
Aug-Nov Sep-Dec 

Dec-

Jan 

Soil binder, 

erosion 

control 

Antidiarrheal 

(root use) 

6 
Crotalaria 

pusilla 

Common in 

the dry 

regions of 

Andhra 

Pradesh 

Prostra

te herb 
Aug-Oct Sep-Nov 

Nov-

Dec 

Fodder, 

ground cover 

Limited 

reports 

(traditional 

use) 

7 

Crotalaria 

medicagine

a 

India & 

Africa, 

found in the 

Deccan 

plateau 

Herb Jul-Sep Aug-Oct 
Oct-

Nov 

Fodder, 

nitrogen 

fixation 

Antimicrobia

l, antioxidant 

8 

Crotalaria 

trifoliastru

m 

Native to 

India, the 

Eastern 

Ghats 

Herb Jul-Oct 
Aug-

Nov 

Nov-

Dec 

Soil fertility 

improvement 

Purgative, 

antimicrobial 

9 
Crotalaria 

spectabilis 

Introduced; 

cultivated 

occasionally 

Herb Aug-Nov Sep-Dec 
Dec-

Jan 

Green 

manure 

(toxic) 

Contains 

monocrotalin

e (cytotoxic) 

10 
Crotalaria 

goreensis 

African 

origin; 

naturalized 

in India 

Herb Jul-Sep Aug-Oct 
Oct-

Nov 

Soil 

stabilization 

Limited 

pharmacolog

ical data 

11 

Crotalaria 

lamelliform

is 

Endemic to 

the Eastern 

Ghats, 

Andhra 

Pradesh 

Herb Aug-Oct* 
Sep-

Nov* 

Nov-

Dec* 

Ecological 

importance 

(endemic 

species) 

Not yet 

explored 

 

 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 06 | Jun - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM64496                                          |        Page 9 
 

Acknowledgements 

The authors wish to thank the Department of Botany, Sri Venkateswara University, Tirupati, Andhra Pradesh, India. 

 

Authors' Contribution 

M. Dasu, S. Sushmitha, and K. Gangi Naidu carried out field exploration, collection, herbarium preparation, 

identification, herbarium consultation, photography, and manuscript writing. J. Kamakshamma guided data 

interpretation and manuscript writing. All authors have read and approved the manuscript. 

 

Compliance with Ethical Standards 

Conflict of interest: The authors have no conflicts of interest to declare. 

 

References 

1. Wakode AV, Dhore MM. Phenological study of some species of Fabaceae from Buldhana district, 

Maharashtra (India). International Journal of Current Engineering and Scientific Research (IJCESR). 

2018;5(1):396-98. 

2. Rachitha CJ, Krishnaswamy K. Phenology of the Genus Crotalaria L. (Fabaceae-Papilionoideae) of 

Holalkere, Hosadurga and Chitradurga Thaluks of Chitradurga District, Karnataka, India. Plant Science Today 

(Early Access). https://doi.org/10.14719/pst.1393 

3. Kirsty H. Macphie, Albert B. Phillimore, Phenology, Current Biology, Volume 34, Issue 5, 2024, Pages 

R183-R188, ISSN 0960-9822, https://doi.org/10.1016/j.cub.2024.01.007. 

4. Nandikar, M.D., Kishor, K.C. & Malpure, N.V. (2018). On the occurrence of Crotalaria 

uncinella subsp. elliptica (Fabaceae) in Andaman and Nicobar Islands, India. Phytotaxa 379 (1): 073-

077. https://doi.org/10.11646/phytotaxa.379.1.7 

5. Rokade, K., Dalavi J.V., Gaikwad, S., Gaikwad, N. & Yadav, S. (2019). A new variety of Crotalaria 

prostrata Roxb. (Fabaceae) from the Northern Western Ghats, India. Phytotaxa 14 (1): 035-

040. https://doi.org/10.11646/phytotaxa.414.1.4 

6. Rokade, K., Dalavi, J.V., Gaikwad, S. & Gaikwad, N. (2020). Crotalaria shrirangiana (Fabaceae): A new 

rattlepod from the Western Ghats of India. Phytotaxa 449 (2): 188-

194. https://doi.org/10.11646/phytotaxa.449.2.7 

7. Dhatchanamoorthy N, Noorunnisa Begum S, Patturaj R, Mahendra Nath Mitta. Crotalaria 

leschenaultii DC. (Fabaceae): A poorly known species rare and endemic Legumes from the Eastern Ghats, 

Southern India. Species, 2021, 22(70), 222-225. 

8. Arigela RK, Reddy S. New synonymy in the genus Crotalaria L. (Fabaceae). Species, 2022, 23(71), 54-

59. 

9. Sanjappa M. Legumes of India. Bishen Singh Mahendra Pal Singh, Dehradun, India. 1992; 280 pp. 

10. Rather SA, Subramaniam S, Danda S, Pandey AK. Discovery of two new species 

of Crotalaria (Leguminosae, Crotalarieae) from Western Ghats, India. PLoS ONE. 2018; 13(2):1-

20. https://doi.org/10.1371/journal.pone.0192226. 

11. Linnaeus C. Species Plantarum. Stockholm: Laurentius Salvius. 1753; 1200 p. 

https://ijsrem.com/
https://doi.org/10.14719/pst.1393
https://doi.org/10.1016/j.cub.2024.01.007
https://doi.org/10.11646/phytotaxa.379.1.7
https://doi.org/10.11646/phytotaxa.414.1.4
https://doi.org/10.11646/phytotaxa.449.2.7
https://doi.org/10.1371/journal.pone.0192226


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 06 | Jun - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM64496                                          |        Page 10 
 

12. WCVP (The World Checklist of Vascular Plants) 2023 (online database). Fabaceae, Legume Phylogeny 

Working Group (LPWG), (R. Govaerts, ed.; 2023v.4). Royal Botanic Gardens, Kew. 

13. V.K. Mastakar, J. Swamy and R.D. Barman (2023). Crotalaria medicaginea var. neglecta (Fabaceae: 

Crotalarieae): A New distributional Record for Eastern India. Biological Forum – An International Journal, 

15(10): 07-08. 

14. Samaila Samaila Yaradua, Muzammil Shah. Ethnobotanical studies of the genus Crotalaria L. 

(Crotalarieae, Fabaceae) in Katsina State, Nigeria. Pure and Applied Biology. 2018; 7(2):882-

89. http://dx.doi.org/10.19045/bspab.2018.700107 

15. Wight R, Walker-Arnott GA. Prodromus Florae Peninsulae Indiae Orientalis. London: Parbury, Allen 

and Co. 1834; 252 pp. https://doi.org/10.5962/bhl.tittle.252 

16. Chopra, R. N., & Nayar, S. L. (1956). Glossary of Indian medicinal plants. Council of Scientific and 

Industrial Research. 

17. Sanjay Kumar, Amisha Bisht, Subhash Chandra, Traditional uses, chemical composition and 

pharmacological properties of genus Crotalaria, Journal of Holistic Integrative Pharmacy, Volume 7, Issue 1, 

2026, Pages 111-126, https://doi.org/10.1016/j.jhip.2025.11.003 

18. Mannetje, L. 't. "Crotalaria juncea L." FAO (Food and Agriculture Organization of the United Nations). 

Archived from the original on September 24, 2015. Retrieved October 8, 2015. 

19. Bradley Morris & George F. Antonious (2013) Glucose, stem dry weight variation, principal component 

and cluster analysis for some agronomic traits among 16 regenerated Crotalaria juncea accessions for potential 

cellulosic ethanol, Journal of Environmental Science and Health, Part B, 48:3, 214-218, DOI: 

10.1080/03601234.2013.730333. 

20. Champion HG, Seth SK (1968). A revised survey of the forest types of India. Govt. of India Press, 

Delhi. 

21. Gamble JS. Flora of the Presidency of Madras. Adlard & Son, Ltd., London. 1925. 

22. Rao RR, Sharma BD. A manual for the Herbarium Collection. Botanical Survey of India, Calcutta. 

1990; 20 pp. 

23. Nwude N, Ibrahim MA. Plants used in traditional veterinary medical practice in Nigeria. J Vet 

Pharmacol Therapeut. 1980;3(4):261-273. 

24. Vardhana R. Direct Uses of Medicinal Plants and Their Identification. Sarup & Sons; 2008. 

25. Magingo FS. Crotalaria ochroleuca a promising biofertiliser for the small-scale African farmer. In ABN 

Symp Biotechnol Rapid Dev Afr. 1992:17–21. 

26. Yaradua S. A review of the genus Crotalaria L. (Crotalarieae, Fabaceae). Int J Sci Res Publ IJSRP. 

2018;8. https://doi.org/10.29322/IJSRP.8.6.2018.p7840 

27. Thomas E. For the Love of Insects. London: Belknap Press; 2003. 

28. Watt, G. A Dictionary of the Economic Products of India. Delhi: Cosmo Publications; 1972. 

29. Jain SK, Tarafder CR. Medicinal plant-lore of the Santals (A revival of P.O. Bodding's work). Econ Bot. 

1970;24(3):241-278. 

30. Tarafder CR, Rai Chaudhuri HN. Lesser-known medicinal uses of Plants Among the Tribals of 

Hazaribagh District of Bihar. New Delhi: Glimpses of Indian Ethnobotany. Oxford and IBH Publishing Co, 

1981. 

https://ijsrem.com/
http://dx.doi.org/10.19045/bspab.2018.700107
https://doi.org/10.5962/bhl.tittle.252
https://doi.org/10.1016/j.jhip.2025.11.003
https://doi.org/10.29322/IJSRP.8.6.2018.p7840


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 06 | Jun - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM64496                                          |        Page 11 
 

31. Rojas-Sandoval J, Acevedo-Rodríguez P. Crotalaria retusa (Rattle weed). CABI Compend; January 

2014:87408. https://doi.org/10.1079/cabicompendium.87408 

32. Sm F, Gp L, Ji S, Jm S. Occurrence of nodulation in the Leguminosae. New Phytol. 1989;111(4):607-

619. 

33. Nuhu H, Shok M, Abdurahman EM, Ibrahim ND. Alkaloidal composition and toxicity studies of three 

Nigerian Crotalaria Species. Niger J Nat Prod Med. 2000;4(1):43-45. 

34. Joshi N, Kehlenbeck K, Maass B. Traditional, Neglected Vegetables of Nepal: Their Sustainable 

Utilization for Meeting Human Needs. January 2007. 

35. Lindsay D. Leveret and Michael Woods. The genus Crotalaria (Fabaceae) in Alabama. Castanea. 

2012;77(4):364-74. https://doi.org/10.2179/12-023 

36. Cook GC, White GA. Crotalaria juncea: A potential multi-purpose fibre crop. In: Janick 

(editor), Progress in New Crops. ASHS Press, Arlington. 1996;389-94. 

37. Green CR, Christie GS. Malformations in foetal rats induced by the pyrrolizidine alkaloid, heliotrine. 

Br J Exp Pathol. 1961;42(4). 

38. Hirono I, Mori H, Haga M. Carcinogenic activity of Symphytum officinale. J Natl Cancer Inst. 

1978;61(3):865-869. 

39. Kovach JS, Moertel CG, Hahn RG. PHASE-I study of INDICINE N-oxide (NSC 132319). Proc Am 

Assoc Cancer Res. 1979; 20:357. 

40. Hirono I. Edible plants containing naturally occurring carcinogens in Japan. Jpn J Cancer Res Gann. 

1993;84(10):997–1006. https://doi.org/10.1111/j.1349-7006.1993.tb02791.x 

41. Mattocks AR. Chemistry and Toxicology of Pyrrolizidine Alkaloids. London: Academic Press; 1986. 

42. Schmeller T, El-Shazly A, Wink M. Allelochemical activities of pyrrolizidine alkaloids: interactions 

with neuroreceptors and acetylcholine related enzymes. J Chem Ecol. 1997;23(2):399-416. 

43. Hartmann T, Witte L. Chemistry, biology and chemoecology of the pyrrolizidine alkaloids. Alkaloids 

Chem Biol Perspect. 1995; 9:155-233. 

44. Wink M. Evolution of secondary metabolites from an ecological and molecular phylogenetic 

perspective. Phytochemistry. 2003; 64:3-19. 

45. Eisner T, Meinwald J. The chemistry of sexual selection. Proc Natl Acad Sci. 1995;92(1):50-55. 

46. Nishida R. Sequestration of defensive substances from plants by Lepidoptera. Annu Rev Entomol. 

2002;47(1):57-92. 

47. Trigo JR. The chemistry of antipredator defense by secondary compounds in neotropical Lepidoptera: 

facts, perspectives and caveats. J Braz Chem Soc. 2000;11(6):551-561. 

48. Andriamampianina HL, Rakoto DA, Petit T, Ramanankierana H, Randrianarivo H, Jeannoda V. 

Antimicrobial activity of extracts from Crotalariabernieri Baill. Fabaceae Afr J Microbiol Res. 

2016;10(31):1229-1239. 

49. Li J, Zhao GZ, Chen HH, et al. Antitumour and antimicrobial activities of endophytic streptomycetes 

from pharmaceutical plants in rainforest. Lett Appl Microbiol. 2008;47(6):574-580. 

50. Vanitha P, Valliappan R, Charles A, Sukumar D. Isolation of flavonoids and biological activities of 

Crotalariagrahamiana. J Chem Pharmaceut Res. 2012;4(7): 3665-3671. 

51. Roux KL. Selective Cytotoxicity of Crotalaria agatiflora Subspecies Agatiflora Schweinf. 2011. 

https://ijsrem.com/
https://doi.org/10.1079/cabicompendium.87408
https://doi.org/10.2179/12-023
https://doi.org/10.1111/j.1349-7006.1993.tb02791.x


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 06 | Jun - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM64496                                          |        Page 12 
 

52. Mahasawat P, Boukaew S, Prasertsan P. Exploring the potential of Crotalaria juncea 

flower extracts as a source of antioxidants, antimicrobials, and cytoprotective agents for biomedical applications. 

Biotechnologia. 2023;104(4): 359-370. https://doi.org/10.5114/bta.2023.132772. 

53. Awouafack MD, Spiteller P, Lamsh oft M, et al. Antimicrobial isopropenyl dihydrofuran isoflavones 

from Crotalaria lachnophora. J Nat Prod. 2011;74(2): 272-278. 

54. Apampa S. Phytochemical and antimicrobial screening of the leaves of Crotalaria Lachnosema against 

Staphylococcus Aureus, Salmonella Typhi, Escherichia Coli and Klebsiella Pneumoniae. Arch Org Inorg Chem 

Sci. 2018;3. https://doi.org/ 10.32474/AOICS.2018.03.000173. 

55. Miranda-Granados, J., Chacón, C., Ruiz-Lau, N., Vargas-Díaz, M. E., Zepeda, L. G., Alvarez-Gutiérrez, 

P., & Lagunas-Rivera, S. (2018). Alternative use of extracts of chipilín leaves (Crotalaria longirostrata Hook. & 

Arn) as antimicrobial. Sustainability, 10 (3), 883. 

56. Bhakuni DS, Chaturvedi R. Chemical constituents of Crotalaria madurensis. J Nat Prod. 

1984;47(4):585-591. 

57. Devendra BN, Srinivas N, Solmon KS. A comparative pharmacological and phytochemical analysis of 

in vivo & in vitro propagated Crotalaria species. Asian Pac J Tropical Med. 2012;5(1):37-41. 

58. Pelegrini, P.B., Farias, L.R., Saude, A.C.M. et al. A Novel Antimicrobial Peptide 

from Crotalaria pallida Seeds with Activity Against Human and Phytopathogens. Curr Microbiol 59, 400-404 

(2009). https://doi.org/10.1007/s00284-009-9451-6 

59. Rama Devi, M., Siva, S. N., GuptaVRM, S. K., & Arun Kumar, P. (2011). Screening of antimicrobial 

activity of leaf extract of Crotalaria pulchra. Research J. Pharm. and Tech, 4, 572-573. 

60. Omwenga E, Mariita RM, Alaro L, Okemo PO. Evaluation of Methanolic Extracts of six medicinal 

plants used by herbal practitioners in Central Province, Kenya. Int J Pharma Sci Res. 2011;2(4):867-874. 

61. Ahmad W, Kalra D. Green synthesis, characterization and anti-microbial activities of ZnO nanoparticles 

using Euphorbia hirta leaf extract. J King Saud Univ Sci. 2020; 32(4):2358-2364. 

https://doi.org/10.1016/j.jksus.2020.03.014.  

62. Sikta SA. Extraction and quantitation of 

total peptides and proteins from the whole plant Crotalaria pallida and determination of antimicrobial activity 

of the isolated peptides and proteins. https://dspace.bracu.ac.bd:8443/xmlui/handle/10361 /9392; June 2017.  

63. Opande GT, Musyimi DM, Kaberia MJ. Phytochemical screening and antimicrobial effects of leaf and 

root extracts of Crotalaria brevidens on Candida albicans, Staphylococcus aureus and Escherichia coli in Maseno 

(Kenya. Int J Pharm Sci Inv. 2017;6(6):33-40.  

64. Sonibare MA, Adegoke AA. Antioxidant and antimicrobial activities of callus culture and leaf extracts 

of wild Crotalaria retusa (rattlepod. J Pharm Bioresour. 2015;12(1):38-47.  

65. Bhakshu LM, Ratnam KV, Venkata Raju RR. Medicinal properties and antimicrobial activity of 

Crotalaria madurensis var. kurnoolica. Ethnobot Leafl. 2008;(1).  

66. Woo N, Kim T, Park CG, Seong HJ, Ko SB, Kang MH. Antioxidative and antimicrobial activities of 

extracts from different parts of Crotalaria sessiliflora L. J Korean Soc Food Sci Nutr. 2005;34(7):948-952. 

 

https://ijsrem.com/
https://doi.org/10.5114/bta.2023.132772
https://doi.org/10.1007/s00284-009-9451-6

