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ABSTRACT: Cynodon dactylon (L.) Pers. Belongs to the family Poaceae, a perennial weedy 
grass is one of the ten auspicious herbs that constitute the group ‘Dasapushpam’ in Ayurveda. 
The species possesses immense therapeutic as well as other potential uses. As the species grow 
widely as weed, it is a natural resource which can be explored.  Bermuda grass is a perennial 
grass distributed all over the world, and particularly it is native to the warm temperate and 
tropical regions. The plant has been rich in metabolites notably proteins, carbohydrates, 
minerals, flavonoids, carotenoids, alkaloids, glycosides and triterpenoides. Whole plant of 
cynodon dactylon keeps several biological activities such as antibacterial, antimicrobial, 
antiviral and wound healing properties. Furthermore, it has been extensively used in traditional 
medicines to treat varied ailments such as cough, headache, diarrhea, cramps, epilepsy, dropsy, 
dysentery, hemorrhage, hypertension, hysteria, measles, snakebite, sores, stones urogenital 
disorders, tumors, and warts. Therefore, based on the aforementioned consideration, this article 
reviews the most updated information of the antimicrobial, phytochemical properties and 
pharmacological effects of Cynodon dactylon extract, including its miscellaneous uses.  
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1. INTRODUCTION: 

Many weeds of our surroundings are often very powerful medicinal plants to address 
many of our today’s major health problems. Cynodon dactylon (L.)Pers is a weedy grass 
(the generic name is derived from Greek word ‘kuon’ means dog and ‘odous’ means 
tooth, while the specific name from‘daktulos’ means finger- refers to digitate 
inflorescence [1]. is one of the ten auspicious herbs that constitute the group 
‘Dasapushpam’ in Ayurveda [2]. the science of life, prevention and longevity – the 
oldest and most holistic medical system). It is reported to be the most sacred plant of 
India next to Ocimum [3]. It possesses many therapeutic as well as decorative values 
and other unexplored potentials. Apart from its significant uses, the species is a natural 
resource and therefore needs to be explored. With the view to it, an overview on 
Cynodon dactylon is presented providing adequate information which may be an 
impetus to researchers who can link the traditional knowledge about the species with 
the experimental (scientific) base enabling universal acceptance Medicinal plants are 
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rich in several potential drugs and it holds healthier and harmless alternate to synthetic 
drugs [4].  Different parts such as leaf, root, stem, fruit, seed, and park are used to 
obtain several phytochemical constituents. In addition, medicinal plants are rich in 
biologically active compounds and play an important role in drug discovery. Extracts 
of medicinal plants are useful in the treatment of several health problems such as 
bacterial infections [5].  
 
Fig1: (a)- Cynodon dactylon plant with full bloom. (b)- Cynodon dactylon plant with roots and seed. 
(c)- Cynodon dactylon full plant having shoot and flower. (d)- Cynodon dactylon plant with flowers 
 

(a) 

(b)

(c)
(d)

 
 
Taxonomical classification: Kingdom: Plantae, Subkingdom: Tracheobionta, Super 
division: Spermatophyta, Division: Magneliophyta, Class: Liliopsida, Subclass: 
Commelinidae, Order: Cyperales, Family: Poaceae, Genus: Cynodon, Species: Cynodon 
dactylon [6]. 
 
Common names: Gewonekweek, Kweekgras; Arabic: Thaiel, Najeel, Echrish, Tohma; 
Chinese: Gou ya gen; English: Bahama grass, Bermuda grass, Common couch, Devil's 
grass, Giant Bermuda grass, Green couch, Hariali grass, Indian couch, Plain couch, Quick 
grass; French: Chiendent pied-de-poule, Cynodon dactyle, Grand chiendent; German: 
Bermudagras, Hundezahngras; India: Dhub, Doob; Italian: Gramina; Portuguese: Capim-
Bermuda; Spanish: Grama rastrera, Zacate de Bermuda; Swedish: Hundtandsgras [7].  
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Geographical distribution: Probably native to East Africa where it is widely 
distributed from sea level to 2,160 m altitude. It was now distributed throughout the 
world in temperate and subtropical regions. In temperate zones, it grew along sea 
coasts; in tropics, most commonly in areas with 670-1750 mm rainfall; in arid zones 
along rivers and on irrigated land [8]. 
 
Biochemical composition; The plant contains crude proteins, carbohydrates and 
mineral constituents, oxides of magnesium, phosphorous, calcium, sodium and 
potassium. The whole plant affords sitosterol and carotene. Other compounds like 
vitamin C, cartone, palmitic acid, triterpenoides, alkaloids ergonovine and 
ergonovinine etc [9].  
 
Scope and medicinal importance 
The in vitro antibacterial evaluation of the leaves extract of Cynodon dactylon was 
carried out against Escherichia coli, Staphylococcus aureus and Streptococcus pyogenes. 10% 
concentration of extract was found to be most effective as antibacterial concentration 
[10]. The aqueous extract of Cynodon dactylon (50-400 mg/ml) was used to determine 
the antimicrobial activity against Pseudomonas aeruginosa, Escherichia coli, Staphylococcus 
aureus, Klebsiella pneumoniae, Proteus mirabilis and Candida albicans [11]. The 
hydroalcoholic extract of Cynodon dactylon was investigated for its antibacterial activity 
against two Gram positive bacteria (Staphylococcus aureus and Staphylococcus albus) and 
two gram-negative bacteria (Escherichia coli and Pseudomonas aeruginosa) using agar 
well diffusion method (zone of inhibition) and micro-dilution method (minimum 
inhibitory concentration). Hydroalcoholic extract of Cynodon dactylon posse ssed an 
effective antibacterial activity, from results of minimum inhibitory concentration, it 
appeared that all tested bacterial strains were sensitive to Cynodon dactylon extract [12]. 
The wound healing activity of hydroalcoholic extract of Cynodon dactylon was evaluated 
by using excision wound model. The parameters included the rate of wound 
contraction and the period of epithelization in excision wound model. Herbal ointment 
was prepared using different bases and concentrations 7.5% and 10% compared with 
standard cipladine (povidone-iodine). According to the healing parameters, the topical 
application of hydrochloric extract of Cynodon dactylon promoted wound healing 
activity in excision model in rat [13]. Anticancer activity of Cynodon dactylon extract 
was evaluated in Swiss albino mice after inoculated with Ehrlich ascites carcinoma 
(EAC) cells. The extract was administered orally as three doses, 100, 200 and 400 
mg/kg for ten consecutive days. Anticancer activity of the Cynodon dactylon extracts 
was evaluated by mice life span, which increased based on mean survival time (MST) 
[14]. The anticancer activity of methanolic extracts of leaves of Cynodon dactylon was 
studied in ascitic lymphoma (ELA) in Swiss albino mice. The result revealed that 
methanolic extract of Cynodon dactylon possessed significant antitumor and 
hepatoprotective effect [15].  
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Fig 2: Flow chart showing various activities of Cynodon dactylon plant 
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2.1 CLINICAL, BIOMEDICAL AND ANTIMICROBIAL PROPERTIES OF 
CYNODON DACTYLON  
Cynodon dactylon (Bermuda grass) is a perennial plant traditionally used as an herbal 
medicine in many countries. Treatment of HCD animals with Cynodon 
dactylon positively changed lipid profile by lowering of TC, TG and LDL-C. The results 
indicate that Cynodon dactylon prevents from early atherosclerotic changes in the 
vessels wall [16]. Many Bermuda grass cultivars established for putting greens can be 
genetically unstable and lead to the occurrence of undesirable off-type grasses that 
vary in phenotype. Beginning in 2013, off-type and desirable hybrid bermudagrass 
samples were collected from golf course putting greens in the southeastern United 
States and genetically and phenotypically characterized using genotyping-by-
sequencing and morphology. In addition, genotyping-by-sequencing was unable to 
genetically distinguish all standard cultivars from one another due to their similar 
origin and clonal propagation; Off-type grasses within golf course putting greens have 
the potential to compromise putting surface functionality and aesthetics [17]. 
 
The study defined the scientific evaluation of glycemic elements of extracts of Cynodon 
dactylon and Musa paradisiaca. A dose of 500 mg/kg body weight (bw) of Cynodon 
dactylon produced maximum falls of 23.2% and 22.8% in blood glucose levels of 
normoglycemic rats during studies of fasting blood glucose and glucose tolerance, 
respectively, whereas the same dose of M. paradisiaca produced a rise of 34.9% and 
18.4%. Laser-induced breakdown spectroscopy used for detection of glycemic 
elements present in both the extracts indicated that Cynodon dactylon was rich in 
magnesium (Mg), whereas M. paradisiaca was rich in potassium (K) and sodium (Na), 
comparatively, suggesting thereby the defined roles of these elements in diabetes 
management [18]. Cynodon dactylon (Poaceae family) decoction was used in the 
treatment of kidney stones. However, no scientific study was undertaken so far to 
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demonstrate the beneficial effect of the plant. Thus, the aim of the current study is to 
evaluate the effect of Cynodon dactylon aqueous extract as a preventive and curative 
agent in experimentally induced nephrolithiasis in a rat model. The most apparent 
beneficial effect of Cynodon dactylon extract was seen in kidney tissues where reduced 
levels of CaOx deposition have been noticed especially in medullary and papillary 
sections from treated rats. We concluded that Cynodon dactylon extract has beneficial 
effect in preventing and eliminating CaOx deposition into kidneys. Such findings 
provide a scientific explanation for its use in the treatment of kidneys stones [19].  
 
The rhizomes of Cynodon dactylon are used for the treatment of heart failure in folk 
medicine. Two weeks later, the animals were treated orally with different doses of the 
extract for fifteen days. At the end of the experiments cardiac functions and markers 
of myocardial hypertrophy were measured. The survival rate was high in the extract 
treated groups (90%). The results of this study indicated that Cynodon dactylon exerted 
a strong protective effect on right heart failure, in part by positive inotropic action and 
improving cardiac functions [20]. The aim of the study was to ascertain the role of 
ethanolic extract of Cynodon dactylon against hepatic complications in streptozotocin 
(STZ) induced type 2 diabetic models. Effect of the pre identified most effective dose 
of 500 mg/kg body weight was studied on hepatic injury caused by chemically 
induced diabetes by 55 mg/kg body weight i.p. injection of STZ in male Wistar rats 
[21]. Ethanolic extracts of Cynodon dactylon, Aloe vera, Hemidesmus indicus and 
Coleus amboinicus were tested for their toxicity effect on the third-instar larvae of 
Anopheles stephensi, Culex quinquefasciatus and Aedes aegypti. Cynodon dactylon 
showed the highest mortality rate against the three species of mosquito larvae in 
laboratory and field. The study proved that the extracts of Cynodon dactylon, Aloe vera, 
H. indicus and Cynodon amboinicus have both mosquitocidal and water sedimentation 
properties [22].  
 
This paper studied the population density, morphological characteristics, and biomass 
and its allocation of Cynodon dactylon at different altitudinal sections of the hydro-
fluctuation belt in Three Gorges Reservoir area, based on located observations. The 
unique adaption strategies of Cynodon dactylon to the flooding-drying habitat change 
in the shallow water section were the accelerated elongation growth and the increased 
stem biomass allocation, those in the deep water section were the increased node 
number of primary and secondary branches, increased number of the branches, and 
increased leaf biomass allocation, whereas the common strategies in the shallow and 
deep water sections were the accelerated root growth and the increased tillering and 
underground biomass allocation for preparing nutrition and energy for the rapid 
growth in terrestrial environment [23]. Many methods of synthesizing silver 
nanoparticles (Ag-NPs) by reducing Ag⁺ ions using aqueous/organic extracts of 
various plants have been reported in the past, but the methods are rather slow. In this 
investigation, silver nanoparticles were quickly synthesized from aqueous silver 
nitrate through a simple method using leaf extract of a plant Cynodon dactylon which 
served as reducing agent, while sunlight acted as a catalyst. The formation of Ag-NPs 
was indicated by gradual change in colour and pH and confirmed by ultraviolet--
visible spectroscopy. The synthesized Ag-NPs also demonstrated their antibacterial 

http://www.himadritrust.in/pragyana


PRAGYANA  
International Journal of Multidisciplinary Research 

Jan.-Jun. 2021, Vol. 1, No. 1 

www.himadritrust.in/pragyana   28 
 

activity against Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus and 
Salmonella typhimurium [24]. New investigations are in progress to find some 
alternative treatments for diabetes mellitus. Herbs are some of the interesting 
medications in this regard. Cynodon dactylon is a potential plant to be considered as a 
new medication. On the other hand, the effect of the Electromagnetic Field (EMF) on 
bio organisms is becoming clearer. In this study, the effect of C.d, EMF and insulin 
have been investigated on the diabetic mouse. [25]. 
 
Cynodon dactylon is a potential source of metabolites such as flavanoids, alkaloids, 
glycosides and β-sitosterol and has been traditionally employed to treat urinary tract 
and other microbial infections and dysentery. The present work attempts to evaluate 
the activity of Cynodon dactylon extracts for glycemic control. These residues have been 
proven to be responsible for sugar sensing and transport. This work establishes 
Cynodon dactylon extract as a potential SGLT2 inhibitor for diabetic neuropathy thus 
enabling a possibility of this plant extract as a new alternative to existing diabetic 
approaches [26]. Metabolic responses to cadmium (Cd) may be associated with 
variations in Cd tolerance in plants. The objectives of this study were to examine 
changes in metabolic profiles in Bermuda grass in response to Cd stress and to identify 
predominant metabolites associated with differential Cd tolerance using gas 
chromatography-mass spectrometry. The differential accumulation of these 
metabolites could be associated with the differential Cd tolerance in Bermuda grass 
[27]. 
 
2.2 PHYTOCHEMICAL, PHYSIOLOGICAL AND BIOCHEMICAL ASPECTS 
Bermuda grass (Cynodon dactylon L.) is a prominent warm-season turf and forage grass 
species with multiple applications. In most Cynodon dactylon cultivars and accessions, 
erect-growing stems (shoot) and prostrate-growing stems (stolon) often coexist. These 
two types of stems are both formed through tillering but grow in two directions with 
different tiller angles. These results not only expand our understanding of the genetic 
control of tiller angle and stem growth direction in Bermuda grass but also provide 
insight for future molecular breeding of Cynodon dactylon and other turfgrass species 
with different plant architectures [28]. Moreover, the intracellular effect of NaCl on the 
photosynthetic apparatus was found to be lower in Cynodon dactylon in comparison to 
rice; at the same time, the vacuolization process increased in the former. Accumulation 
of osmolytes like proline and glycine betaine also increased significantly in Cynodon 
dactylon with a concurrent check on the H2O2 levels, electrolyte leakage and membrane 
lipid peroxidation. Thus, the comparative analyses of the expression pattern of the 
plasma membrane and tonoplast Na+ ion transporters, SOS1 and NHX in both the 
plants revealed the significant role of these two ion transporters in conferring salinity 
tolerance in Cynodon dactylon [29]. Fundamental processes involved in the microbial 
degradation of coal and its derivatives have been well documented. A mutualistic 
interaction between plant roots and certain microorganisms to aid growth of plants 
such as Cynodon dactylon (Bermuda grass) on hard coal dumps has recently been 
suggested. In the present study coal bioconversion activity of nonmycorrhizal fungi 
was investigated in the Cynodon dactylon/coal rhizosphere. These findings suggest a 
phyto-bioconversion of hard coal involving plant and microbes occurring in the 
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rhizosphere to promote the growth of Cynodon dactylon. An understanding of this 
relationship can serve as a benchmark for coal dumps rehabilitation as well as for the 
industrial scale bioprocessing of hard coal [30]. 
 
Tremorgenic syndromes in mammals are commonly associated with indole-
diterpenoid alkaloids of fungal origin. Cattle are sometimes affected by tremors (also 
called "staggers") when they graze on toxic grass pastures, and Bermuda grass 
( Cynodon dactylon , kweek) has been known to be associated with tremors for several 
decades. This study reports the identification of paspalitrems and paspaline-like 
indole-diterpenes in the seedheads of Claviceps cynodontis -infected Bermuda grass 
collected from a pasture that had caused a staggers syndrome in cattle in South Africa 
and thereby links the condition to specific mycotoxins. This is the first study linking 
tremors associated with grazing of Bermuda grass to specific tremorgenic indole-
diterpenoid mycotoxins [31]. The study was conducted to examine differential 
proteomic responses to water-deficit stress in hybrid Bermuda grass (Cynodon 
dactylon (L.) Pers. ×Cynodon transvaalensis Burtt Davy, cv. Tifway) and common Bermuda 
grass (Cynodon dactylon, cv. C299) Plants were exposed to water-deficit stress for 15 
days by withholding irrigation in a growth chamber Total proteins of leaves were 
extracted from well-watered and water-deficit plants and separated by two-
dimensional gel electrophoresis. Of the 750 protein spots reproducibly detected, 32 
proteins had increases in the abundance and 22 proteins exhibited decreases in the 
abundance in at least one genotype under water-deficit stress. [32].Growth chamber 
and field experiments were carried out to determine the effects of extended 
photoperiod under low and freezing temperatures on bermuda grass turf dormancy 
at Bajgah, in the southern part of Iran. Decreasing the temperature and light duration 
increased electrolyte leakage and proline content. Practically, the problem of Bermuda 
grass turf's dormancy could be solved via increasing the photoperiod in months with 
short day lengths. This treatment would be efficient and useful for turfgrass managers 
to apply in landscapes and stadiums [33].   
 
Bermuda grass (Cynodon dactylon) is a widely used warm-season turfgrass and one of 
the most drought tolerant species. Dissecting the natural variation in drought tolerance 
and physiological responses will bring us powerful basis and novel insight for plant 
breeding. In the present study, we evaluated the natural variation of drought tolerance 
among nine Bermuda grass varieties by measuring physiological responses after 
drought stress treatment through withholding water. [34]. Nitric oxide (NO) and 
hydrogen sulfide (H2S) are important gaseous molecules, serving as important 
secondary messengers in plant response to various biotic and abiotic stresses. Taken 
together, we assigned the protective roles of endogenous and exogenous NO and H2S 
in Bermuda grass response to cadmium stress, and speculated that NO-activated H2S 
might be essential for cadmium stress response in bermudagrass [35].As a gaseous 
molecule, hydrogen sulfide (H2S) has been recently found to be involved in plant 
responses to multiple abiotic stress. In this study, salt (150 and 300 mM NaCl), osmotic 
(15% and 30% PEG6000) and cold (4 °C) stress treatments induced accumulation of 
endogenous H2S level, indicating that H2S might play a role in Bermuda grass 
responses to salt, osmotic and cold stresses. Taken together, all these data indicated 
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the protective roles of H2S in Bermuda grass responses to salt, osmotic and freezing 
stresses, via activation of the antioxidant response and osmolyte accumulation. These 
findings might be applicable to grass and crop engineering to improve abiotic stress 
tolerance [36]. 
 
Drought (water-deficit) stress is a serious environmental problem in plant growth and 
cultivation. As one of widely cultivated warm-season turfgrass, Bermuda grass 
(Cynodon dactylon (L) Pers.) exhibits drastic natural variation in the drought stress 
resistance in leaves and stems of different varieties. Through comparative proteomic 
analysis, 39 proteins with significantly changed abundance were identified, including 
3 commonly increased and 2 decreased proteins by drought stress in leaves and stems 
of Yukon and Tifgreen varieties, 2 differentially regulated proteins in leaves and stems 
of two varieties after drought treatment, 23 proteins increased by drought stress in 
Yukon variety and constitutively expressed in Tifgreen variety, and other 3 
differentially expressed proteins under control and drought stress conditions. These 
studies provide new insights to understand the molecular mechanism underlying 
bermudagrass response to drought stress [37]. Sulfur dioxide (SO2), a major air 
pollutant in developing countries, is highly toxic to plants. To achieve better air quality 
and landscape, planting appropriate grass species in severe SO2 polluted areas is very 
critical. Cynodon dactylon, a widely used warm season turfgrass species, has good SO2-
tolerant ability. Our results revealed that SO2-tolerant Cynodon dactylon accessions 
showed higher soluble sugar, proline, and chlorophyll a contents under both SO2 
treated and untreated conditions; higher chlorophyll b and carotenoid under SO2 
treated condition; lower reactive oxygen species (ROS) level, oxidative damages, and 
superoxide dismutase (SOD) activities under SO2 treated condition; and higher 
peroxidase (POD) activities under SO2 untreated condition. [38].  
 
Melatonin (N-acetyl-5-methoxytryptamine), a well-known animal hormone, is also 
involved in plant development and abiotic stress responses. In this study, it is shown 
that exogenous application of melatonin conferred improved salt, drought, and cold 
stress resistances in Bermuda grass. Moreover, exogenous melatonin treatment 
alleviated reactive oxygen species (ROS) burst and cell damage induced by abiotic 
stress; this involved activation of several antioxidantsTaken together, this study 
provides the first evidence of the protective roles of exogenous melatonin in the 
Bermuda grass response to abiotic stresses, partially via activation of antioxidants and 
modulation of metabolic homeostasis. [39]. Phytoremediation utilizing plants and 
microbes has been increasingly adopted as a green technology for cleaning up heavy 
metal polluted soils. Cd polluted soil and native Bermud agrass from Liuyang and 
Zhuzhou in Hunan province of China were collected to investigate microbial diversity 
and isolate Cd resistant fungi, and then to determine the effect of Cd resistant fungi on 
Cd tolerance and transportation of bermudagrass. However, inoculation of A. 
aculeatus increased root Cd concentration under Cd stress conditions, significantly 
elevated soil pH, and decreased soil water-soluble Cd concentration. These results 
suggested that A. aculeatus might be potentially applied to improve Cd tolerance and 
to reduce Cd transportation to shoot of bermudagrass [40]. 
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Salt glands are specialized organelles present in the leaf tissues of halophytes, which 
impart salt-tolerance capability to the plant species. Scanning electrochemical 
microscopy performed in sodium chloride medium in the presence and absence of 
potassium ferrocyanide as redox mediator, reveals the identity of salt glands. The 
protocol could be used to understand the developmental processes in plants grown in 
different soil/water conditions in order to improve salt tolerance of food crops by 
genetic engineering and hence improve their agricultural productivity [41]. P-
coumaric acid is a nonflavonoid phenolic acid and is a major constituent of the 
species Cynodon dactylon Linn. (Pers) In this study isolation of P-coumaric acid was 
achieved by preparative TLC and the compound thus isolated was characterised by 
UV, mass, and H (1) NMR spectral analysis. This method has obeyed linearity over the 
concentration range of 2-10 μg/mL and the regression coefficient obtained from 
linearity plot for P-coumaric acid was found to be 0.999. RP-HPLC method was 
validated in pursuance of ICH guidelines [42]. The fact of melatonin as an important 
antioxidant in animals led plant researchers to speculate that melatonin also acts in the 
similar manner in plants. Although melatonin has significant effects on alleviating 
stress-triggered reactive oxygen species (ROS), the involvement of melatonin in direct 
oxidative stress and the underlying physiological and molecular mechanisms remain 
unclear in plants. Taken together, this study provides more comprehensive insights 
into the physiological and molecular mechanisms of melatonin in Bermuda grass 
responses to direct oxidative stress [43]. 

 
2.3 PLANT MOLECULAR BIOLOGY, TISSUE CULTURE, GENOMIC AND 
PROTEOMIC BEHAVIOUR OF CYNODON DACTYLON 

Water deficit is one of the main abiotic factors that affect plant productivity in 
subtropical regions. To identify genes induced during the water stress response in 
Bermuda grass (Cynodon dactylon), cDNA macroarrays were used. The macroarray 
analysis identified 189 drought-responsive candidate genes from Cynodon dactylon, of 
which 120 were up-regulated and 69 were down-regulated. The candidate genes were 
classified into seven groups by cluster analysis of expression levels across two 
intensities and three durations of imposed stressThe functional classification of gene 
ontology (GO) was consistent with the BLASTX results, also suggesting some crosstalk 
between abiotic and biotic stress. Comparative analysis of cis-regulatory elements 
from the candidate genes implicated specific elements in drought response in Bermuda 
grass. Although only a subset of genes was studied, Bermuda grass shared many 
drought-responsive genes and cis-regulatory elements with other botanical models, 
supporting a strategy of cross-taxon application of drought-responsive genes, 
regulatory cues, and physiological-genetic information [44]. The main goals of the 
present study were to screen Iranian common Bermuda grasses to find cold-tolerant 
accessions and evaluate their genetic and morphological variabilities. In this study, 49 
accessions were collected from 18 provinces of Iran. Data from morphological traits 
were evaluated to categorize all accessions as either cold sensitive or tolerant using 
hierarchical clustering with Ward's method in SPSS software. This study may provide 
useful information for further breeding programs on common Bermuda grass. Selected 
genotypes can be evaluated for other abiotic stresses such as drought and salinity [45]. 
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This grass has a long connection with human culture but its systematics is relatively 
under studied. Additionally, our in silico analyses identified 10 sets of repeats longer 
than 20 bp and predicted the presence of 36 RNA editing sites. Our phylogenetic 
character mapping based on the parsimony principle further indicated that the loss of 
the accD gene and clpP introns, the pseudogenization of four ycf genes, and the two 
rearrangements occurred only once after the most recent common ancestor of the 
Poaceae diverged from other monocots, which could explain the unusual long branch 
leading to the Poaceae when phylogeny is inferred based on chloroplast sequences 
[46]. By the method of randomly digging up whole ramet tuft while maintaining 
natural integrity, large samples of Cynodon dactylon clones were collected from a grape 
orchard abandoned for 2 years without any management in the Yili River Valley Plain 
of Xinjiang, aimed to quantitatively analyze the growth patterns of their modules. The 
results showed that the average ramet number of test 30 clones reached 272.6 +/- 186. 
6, among which, vegetative ramets occupied 82.3%, being 4.3 times higher than 
reproductive ones [47]. It is found everywhere, even on waste land, road side, dry 
places, and spreads vigorously on cultivated ground. This study was carried out with 
an objective to test if the constituents of this plant are useful in coping stress-induced 
sexual In this study, we considered immobilization stress to induce male infertility and 
the effect of Cynodon dactylon in restoration of the dysfunction was evaluated by 
considering sexual behavioral observations, sexual performance, fructose content of 
the seminal vesicles, epididymal sperm concentration and histopathological 
examinations as parameters. We conclude that active constituents of Cynodon dactylon 
present in methanolic extract have a potent aphrodisiac and male fertility activity [48].  
 
Polyamines conferred enhanced abiotic stress tolerance in multiple plant species. 
However, the effect of polyamines on abiotic stress and physiological change in 
bermudagrass, the most widely used warm-season turfgrasses, are unknown. In this 
study, pretreatment of exogenous polyamine conferred increased salt and drought 
tolerances in Bermuda grass. These findings might be applicable for genetically 
engineering of grasses and crops to improve stress tolerance [49]. Although Cynodon 
dactylon is widely distributed in China, information on its genetic diversity within the 
germplasm pool is limited. Fifteen primer pairs were used to amplify specific Cynodon 
dactylon genomic sequences. A total of 481 SRAP fragments were generated, with 
fragment sizes ranging from 260-1800 base pairs (bp). Genetic similarity coefficients 
(GSC) among the 430 accessions averaged 0.72 and ranged from 0.53-0.96. Cluster 
analysis conducted by two methods, namely the unweighted pair-group method with 
arithmetic averages (UPGMA) and principle coordinate analysis (PCoA), separated 
the accessions into eight distinct groups. Our findings verify that Chinese Cynodon 
dactylon germplasms have rich genetic diversity, which is an excellent basis for 
Cynodon dactylon breeding for new cultivars [50]. Cynodon dactylon (L.) is a potent 
medicinal plant in the traditional and current Indian medicinal systems. The objective 
of this research was to find out the levels of flavonoids, carotenoids and chlorophyll b 
in Cynodon dactylon leaves by high-performance liquid chromatography (HPLC) 
equipped with a diode array detector. HPLC analysis revealed that total carotenoid 
and total flavonoid concentration were 62 mg/100 g and 249.1 μg/g, respectively. The 
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results of this investigation should be useful information for further pharmacological 
studies [51].  
 
The present study was designed to investigate the ameliorating effect of aqueous 
extract of Cynodon dactylon on carbofuran induced oxidative stress (OS) and alterations 
in the activity of acetylcholinesterase (AChE) in the brain of rats. Carbofuran treatment 
significantly increased the activities of SOD and CAT by 75 and 60%, respectively. The 
results suggest that the study is extremely important in the context of development of 
new anticholinestesterase and antioxidant antidotes against carbofuran from Cynodon 
dactylon [52]. Bioactive chemicals isolated from plants have attracted considerable 
attention over the years and overwhelmingly increasing laboratory findings are 
emphasizing on tumor suppressing properties of these natural agents in genetically 
and chemically induced animal carcinogenesis models. We studied in vitro anticancer 
activity of organic extracts of Cynodon dactylon and Oxalis corniculata on Hep2 cell line 
and it was compared with normal human corneal epithelial cells (HCEC) by using 
MTT assay. DNA fragmentation assay was also carried out to note DNA damaging 
effects of the extracts. Moreover, DNA damaging effects were also not detected in 
treated cancer cell line. Anticancer activity of these plants on the cancer cell line 
showed the presence of anticancer components which should be characterized to be 
used as anticancer therapy [53]. The Anthelmintic activities of different extracts of 
aerial parts of Cynodon dactylon Pers were evaluated separately on adult Indian 
earthworm (Pheritima posthuma). It was found that petroleum ether (PECD), 
chloroform (CECD), ethanol (EECD), aqueous extract (AECD) of Cynodon dactylon 
showed anthelmintic activities at the concentration of 5 mg/ml of each. [54].  
 
As an important second messenger, calcium is involved in plant cold stress response, 
including chilling (<20 °C) and freezing (<0 °C). In this study, exogenous application 
of calcium chloride (CaCl2 ) improved both chilling and freezing stress tolerances, 
while ethylene glycol-bis-(β-aminoethyl) ether-N,N,N,N-tetraacetic acid (EGTA) 
reversed CaCl2 effects in bermudagrass  Physiological analyses showed that CaCl2 
treatment alleviated the reactive oxygen species (ROS) burst and cell damage triggered 
by chilling stress, via activating antioxidant enzymes, non-enzymatic glutathione 
antioxidant pool, while EGTA treatment had the opposite effects. Additionally, 
comparative proteomic analysis identified 51 differentially expressed proteins that 
were enriched in redox, tricarboxylicacid cycle, glycolysis, photosynthesis, oxidative 
pentose phosphate pathway, and amino acid metabolisms [55]. Cynodon dactylon (L.) 
(Poaceae) is traditionally used herb to treat fevers, skin diseases and rheumatic 
affections. The ethanolic extract of Cynodo dactylon was found to be safe at all the dose 
levels (100, 200 and 400 mg/kg, orally) and there was no mortality up to the dose of 
5000 mg/kg of extract when administered orally. All the above results support the 
traditional uses of the plant in the treatment of rheumatoid arthritis [56]. Salinity is one 
of the major environmental factors affecting plant growth and survival by modifying 
source and sink relationships at physiological and metabolic levels. Individual 
metabolite levels and/or ratios in sink and source tissues may reflect the complex 
interplay of metabolic activities in sink and source tissues at the whole-plant level. This 
trait could be considered in breeding programs for increasing salt tolerance, which 
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would help maintain root functioning (i.e. water and nutrient absorption, 
Na+ exclusion) and adaptation to stress [57].  
 
Many flooding-tolerant species are clonal plants; however, the effects of physiological 
integration on plant responses to flooding have received limited attention. 
Physiological integration relieved growth inhibition, carbohydrate accumulation and 
induction of antioxidant enzyme activity in stressed ramets, as expected, without any 
observable cost in unstressed ramets. We speculate that relief of flooding stress in 
clonal plants may rely on oxidising power and electron acceptors transferred between 
ramets through physiological integration [58]. Cold stress is regarded as a key factor 
limiting widespread use for Bermuda grass (Cynodon dactylon). Therefore, to improve 
cold tolerance for Bermuda grass, it is urgent to understand molecular mechanisms of 
Bermuda grass response to cold stress. However, our knowledge about the molecular 
responses of this species to cold stress is largely unknown. The results of this study 
may contribute to our understanding the molecular mechanism underlying the 
responses of Bermuda grass to cold stress, and also provide important clues for further 
study and in-depth characterization of cold-resistance breeding candidate genes in 
Bermuda grass [59]. In this study, we investigated the mechanisms by which Bermuda 
grass withstands the drought and submergence stresses through physiological, 
proteomic and metabolomic approaches. The results showed that significant 
physiological changes were observed after drought treatment, while only slight 
changes after submergence treatment, including compatible solute contents, ROS 
levels and antioxidant enzyme activities. [60].  
 
Research to date has confirmed 2,4-D residues may dislodge from turfgrass; however, 
experiments have not been conducted on hybrid bermudagrass (Cynodon dactylon L. x 
C. transvaalensis), the most common athletic field turfgrass in subtropical climates. This 
research will improve turfgrass management practices and research designed to 
minimize human 2,4-D exposure [61]. A Significant diminution of fasting blood sugar 
level was observed and also significant increase in HDL and decrease (P<0.05) in 
cholesterol, triglyceride, LDL and VLDL were observed after 15 days of treatment [62]. 
The aim of the present study was to screen cardioactive herbs from Western Ghats of 
India. In addition, the extracts exhibited no chemical genetic effects in the drug dosage 
range tested. In conclusion, we developed an assay that can measure changes in 
cardiac function in response to herbal small molecules and determine the cardiogenic 
effects by microvideography [63].  
 
The in vitro virustatic and virucidal tests of the crude extract of Cynodon 
dactylon against infection with porcine reproductive and respiratory syndrome virus 
(PRRSV), a cause of major devastating pig disease, were described. Cynodon dactylon 
also inactivated PRRSV as determined by immunoperoxidase monolayer assay 
(IPMA) compared to the control experiments. In summary, the present study may be 
among the earliest studies to describe virustatic and virucidal activities of Cynodon 
dactylon crude extract against PRRSV in vitro. Extracts of Cynodon dactylon may be 
useful for PRRSV control and prevention on pig farms [64]. To obtain luteolin and 
apigenin rich fraction from the ethanolic extract of Cynodon dactylon (L.) Pers and 
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evaluate the fraction's cytotoxicity and anti-Chikungunya potential using Vero cells. 
Reverse phase-HPLC and GC-MS studies were carried out to identify the major 
phytochemicals in the fraction using phytochemical standardsRT-PCR analyses 
indicated that the reduction in viral mRNA synthesis in fraction treated infected cells 
was much higher than the viral infected control cells.Luteolin and apigenin rich 
ethanolic fraction from Cynodon dactylon can be utilized as a potential therapeutic agent 
against CHIKV infection as the fraction does not show cytotoxicity while inhibiting the 
virus [65]. The antioxidant capacity impairs in kidney and urinary bladder of animals 
with stone disease. Herbal medicine can improve the antioxidant condition of renal 
tissue. Cynodon dactylon is a medicinal plant with antioxidative and diuretic properties 
and different preparations of this plant have shown promising effects in stone disease. 
Cynodon dactylon reduced stone formation and simultaneously increased total 
antioxidant power of serum and preserved MDA content and water [66]. 
 
2.4 PHARMACOLOGICAL, IMMUNOPHARMACOLOGICAL AND 
ETHANOPHARMACOL OF CYNODON DACTYLON 
The effects of copper accumulation and resistance in two biotypes of Cynodon 
dactylon were studied. Results showed that at a low concentration of copper (<100 
mg/kg), the growth of Cynodon dactylon was generally unaffected. The critical 
concentration at which the plant exhibited poisoning symptoms was different for the 
two biotypes of Cynodon dactylon. At 500 mg/kg copper concentration in soil, the 
biotype from the polluted area showed significantly higher tolerance of copper than 
the biotype from the unpolluted area [67]. The present study was aimed at evaluating 
the chemopreventive property of Cynodon dactylon. In vivo chemopreventive property 
of the plant extract was studied in DMH-induced colon carcinogenesis. Treatment with 
methanolic extract of Cynodon dactylon increased the levels of antioxidant enzymes and 
reduced the number of dysplastic crypts in DMH-induced colon of albino rats. The 
present investigation revealed the anticancer potential of methanolic extract of 
Cymodon dactylon in COLO 320 DM cells and experimentally induced colon 
carcinogenesis in rats [68]. Cynodon dactylon is one of the 10 auspicious herbs that 
constitute the group Dasapushpam in Ayurveda. Traditionally Cynodon dactylon L. is 
used against many chronic inflammatory diseases in India. A significant increase in 
the levels of inflammatory mediators, myeloperoxidase, nitrite, C-reactive protein, 
ceruloplasmin was observed. Cynodon dactylon (20mg/kg/b.wt) was orally 
administered to arthritic rats after adjuvant injection produced a significant 
attenuation in the inflammatory response, oxidative stress and ameliorated the 
arthritic changes to near normal conditions. Hence, the results of this study clearly 
indicate that Cynodon dactylon extract has a promising protective role against arthritis 
[69].  
 
Indian major carp (Catla catla) was subjected to study the immunostimulatory effects 
when the grass Cynodon dactylon (L.) ethanolic extract administrated as feed 
supplement. The results indicate that Cynodon dactylon ethanolic extract administered 
as feed supplement significantly (P < 0.05) enhanced most of the non-specific immune 
parameters tested. All these experimental results prove that Cynodon dactylon ethanolic 
extract enhances the immunity of Catla fish [70]. Cadmium (Cd) is one of the most 
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toxic pollutants that caused severe threats to animal and human health. Bermuda grass 
is a dominant species in Cd contaminated soils, which can prevent Cd flow and spread. 
Phylogenetic analysis revealed that the majority of accessions from the same or 
adjacent regions were clustered into the same groups or subgroups, and the accessions 
with similar cadmium tolerance displayed a close phylogenetic relationship. Screening 
genetically diverse germplasm by combining the physiological traits and molecular 
markers could prove useful in developing Cd-tolerant Bermuda grass for the 
remediation of mill tailings and heavy metal polluted soils [71]. In a greenhouse pot 
experiment, dandelion (Taraxacum platypecidum Diels.) and bermudagrass (Cynodon 
dactylon (Linn.) Pers.), inoculated with and without arbuscular mycorrhizal fungus 
(AMF) Rhizophagus irregularis, were grown in chromium (Cr)-amended soils 
(0 mg/kg, 5 mg/kg, 10 mg/kg, and 20 mg/kg Cr(VI) to test whether arbuscular 
mycorrhizal (AM) symbiosis can improve Cr tolerance in different plant species. The 
study confirmed the protective effects of AMF on host plants under Cr contaminations 
[72].  
 
Moreover, its anti-diabetic, anti-cancer and anti-microbial properties have been also 
reported. Concerning the critical role of angiogenesis in the incidence and progression 
of tumors and also its protective role in cardiovascular diseases, we investigated the 
effects of the aqueous extract prepared from the rhizomes of Cynodon dactylon on 
vascular endothelial growth factor (VEGF) expressions in Human Umbilical Vein 
Endothelial Cells (HUVECs) and also on angiogenesis in carrageenan induced air-
pouch model in rats.In the air-pouch model, carrageenan was injected into an air-
pouch on the back of the rats and following an IV injection of carmine red dye on day 
6, granulation tissue was processed for the assessment of the dye content [73]. Yuma 
Proving Grounds (YPG) in western Arizona is a testing range where Depleted uranium 
(DU) penetrators have been historically fired. A portion of the fired DU penetrators 
are being managed under controlled conditions by leaving them in place. The 
widespread use of DU in armor-penetrating weapons has raised environmental and 
human health concerns. The present study is focused on the onsite management 
approach and on the potential interactions with plants local to YPG. The results of this 
study show a much lower threshold for biomass toxicity and higher plant 
concentrations, particularly in the roots than shoots, compared to previous studies 
[74]. The homologous group of sweet grasses belongs to the Pooideae subfamily, but 
grass pollen species from other subfamilies can also cause allergy, such as Cynodon 
dactylon (Chloridoideae) and Phragmites communis (Arundinoideae). Cynodon 
dactylon and P communis have not been included in the sweet grasses homologous 
group because of their low cross-reactivity with other grasses. The aims of this study 
were to investigate the profile of sensitization to Cynodon dactylon and P communis in 
patients sensitized to grasses and to analyze cross-reactivity between these 2 species 
and temperate grasses.Patients were skin prick tested with a grass mixture (GM). 
When Cynodon dactylon or P communis were used in the solid phase, GM produced 
almost complete inhibition.Eighty percent of patients sensitized to grasses were also 
sensitized to Cynodon dactylon and 90% were sensitized to P communis. Sensitization 
to these species seems to be induced by allergens different to those in sweet grasses 
[75]. 
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Fresh juice of Cyanodon dactylon known as 'durva' grass is employed in India as a 
rejuvenator and for wound healing.To validate the traditional use of the herb through 
evaluation of DNA protective activity in vitro and immunomodulatory activity in 
vivo.Fresh juice of the grass was prepared as indicated for use in traditional medicine 
and standardized for solid content. Its total phenol content was estimated by Folin-
Ciocalteau method. Freshly prepared juice was investigated for its effect on 
doxorubicin-induced DNA damage in vitro. [76]. The aim of the present study is to 
evaluate the diuretic potential and effect on urinary electrolytes of aqueous Erica 
multiflora L. (Ericaceae) flowers and Cynodon dactylon L. (Poaceae) rhizomes extracts in 
rats. Furthermore, a toxicological effect of both plants was undertaken as well.The 
results showed that furosemide induced significant diuresis and electrolytes excretion 
during the first hours. We concluded that both aqueous herb extracts administered, 
particularly, at the dose of 0.500 g/kg induce significant effect on urinary output of 
water and electrolytes and justify their use as diuretic remedy in traditional medicine 
[77]. The Publisher regrets that this article is an accidental duplication of an article that 
has already been published, http://dx.doi.org/10.1016/j.bionut.2010.09.001. The 
duplicate article has therefore been withdrawn [78]. 
 
To study the ability of the secondary metabolites of Cynodon dactylon to serve as an 
antagonist to angiotensin II type 1 receptor (AT(1)); activation of this receptor plays a 
vital role in diabetic retinopathy (DR).In silico methods are mainly harnessed to reduce 
time, cost and risk associated with drug discovery. Twenty-four compounds were 
identified as the secondary metabolites of hydroalcoholic extract of Cynodon dactylon 
using the GCMS technique. The present study shows that the metabolites of Cynodon 
dactylon could serve as a natural antagonist to AT (1) that could be used to treat diabetic 
retinopathy [79]. In the traditional medicine, Cynodon dactylon (Linn.) is used in 
asthma, but scientific studies to provide evidence for medicinal uses are sparse. The 
chloroform extract of Cynodon dactylon (CECD) protected against Ach-induced 
bronchospasm in guinea pigs, similar to atropine. The phosphodiestrase (PDE) 
inhibitory activity was confirmed by direct evidence of potentiation of isoprenaline-
induced inhibitory response, similar to papaverine.These results suggest that the 
bronchodilator activity of CECD is partly due to presence of scopoletin, and mediated 
possibly through CCB and PDE inhibition [80]. In the traditional medicine, Cynodon 
dactylon (Linn.) is used in asthma, but scientific studies to provide evidence for 
medicinal uses are sparse. Thus this study was undertaken to provide evidence for 
medicinal use in asthma as a bronchodilator, and to identify active ingredient(s). These 
results suggest that the bronchodilator activity of CECD is partly due to presence of 
scopoletin, and mediated possibly through CCB and PDE inhibition [81]. The 
extraction of plants parts (datura seed and fruit pulp) and areal parts of durva was 
carried out using soxhlet and cold extraction method using solvents namely methanol 
and distilled water. In the present study we observed a positive correlation was 
between the phenolic and flavanoid content of the Datura metel and cynodon doctylon 
(durva) extracts with the free radical scavenging activities. Both were found to have a 
high antioxidant activity [82].  
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2.5 MISCELLANOUS 
Bermuda grass (Cynodon dactylon (L.) Pers.) an important turfgrass used in public 
parks, home lawns, golf courses and sports fields, is widely distributed in China. In 
the present study, sequence-related amplified polymorphism (SRAP) markers were 
used to assess genetic diversity and population structure among 157 indigenous 
Bermuda grass genotypes from 20 provinces in China [83]. Many naturally occurring 
oligostilbenes have drawn considerable attention because of their intricate structures 
and diverse bioactivities. The isolation and structures elucidation of two new stilbene 
trimers suggested the ordinary grass belonging to the family Poaceae may be a rich 
source of stilbene oligomers [84]. Observations were made on vertical migration 
patterns of Haemonchus contortus infective larvae on Cynodon dactylon (Bermuda 
grass) and Paspalum notatum (bahiagrass) pastures under summer climatic conditions 
typical of East Texas. The log transformed larval recovery data were analyzed for effect 
of day, stratum, and day x stratum interaction for each grass species during two 
separate experimental periods. While the design of this study did not allow for testing 
one pasture species against another, studies with potted plants would allow for some 
valid comparisons. Soil characteristics may also play a role in L3 survival and 
subsequent migration [85].  
 
3 CONCLUSION  
In recent years, treating various diseases with natural herbal products increased. 
Several studies showed clear evidence that Cynodon dactylon is a natural crude drug 
having a widespread of biological, clinical, phytochemical and pharmacological 
functions. Therefore, it is anticipated that it may be used as a novel drug in the near 
future to control many diseases like as anticancer, antiulcer as the species is a weedy 
grass and cultivation is not an essentiality, therefore the species may easily be explored 
for human benefits from natural habitat. The present endeavor provides information 
hich may generate interest among researchers to explore such natural resources. 
Cynodon dactylon has widely been used in Indian ayurvedic medicine since ancient 
times for curing several human diseases. Aqueous extract of whole plant, aerial parts, 
leaves and rhizomes of cynodon dactylon has abundant medicinal and clinical 
applications which can be made only after large-scale research on its pharmacological 
activity, mechanism, bioactivity and extensive safety studies. Nevertheless, the 
determined research studies are going and it would be at ease to develop new drugs 
for antidiabetics, antimicrobial, antiviral and wound healing. 
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