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1. Bacterial polysaccharide stabilized silver nanoparticle: potent alternative to combat gram
negative pathogens
Aparna Banerjee and Rajib Bandopadhyay
UGC-CAS, Department of Botany, The University of Burdwan, Golapbag, Burdwan-713104
As antimicrobial resistance is emerging and more multidrug resistance are getting reported;
development of potential alternative to antimicrobial is needed possessing maximum pathogen
inhibition property with minimum cytotoxicity. Exopolysaccharide biopolymer is produced from a hot
spring origin avirulent Bacillus anthracis. Atomic force microscopy reveals sharp, uniformly
distributed (5-22nm) biopolymeric structure. Through Gas chromatography and 1H-NMR
spectroscopy only glucose is detected as contributing monosaccharide along with different glucan
proton peaks. This glucan-like biopolymer is further used for silver nanoparticle (AgNP) stabilization
through one step, facile green synthesis process. AgNP formation is confirmed by spectrum shift
through UV-Vis and FTIR spectroscopy. TEM and SEM are performed for NP visualization and EDS
confirmed silver present in it. Synthesized NPs have 151nm Z-average with -15.5mV zeta potential.
These AgNPs are used against Escherichia coli, Salmonella typhi, Staphylococcus aureus and
Bacillus cereus; showing preferential activity to gram negative E. coli and S. typhi (12mm and
17.5mm inhibition zones respectively, higher compared to standard chloramphenicol and
erythromycin). Polysaccharide mediated NP synthesis is highly favourable for cheap cost, easy
downstream processing and wide availability. This study shows positive impact of AgNPs as
antimicrobial for non-cytotoxic biopolymeric nature and optimum activity to combat gram negative
pathogens.
2. Enhancement of seed germination and growth parameter of Broccoli var. Palam Samridhi by
multi-trait plant growth promoting bacterium Azotobacter nigricans (KP966496)
Alka Sagar1, Shalini Rai1, Jamaluddin Ansari1, Pradeep K. Shukla2 and Pramod W. Ramteke2
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Department of Industrial Microbiology, 2Department of Biological Sciences, Sam Higginbottom
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Broccoli (Brassica oleracea) is rich source of dietary fiber, minerals, valuable nutrients, Vitamins and
other proven health benefits. Broccoli is also known for its antiviral, antibacterial, anticancer, antiinflammatory, antidiabetic andantioxidants activity. In the Present study, Broccoli var Palam Samridhi
was inoculated with Azotobacter nigricans (KP966496 to see the effect on seed germination and
growth parameters. The organism was isolated from organic farm of Sam Higginbottom Institute of
Agriculture, Technology and Sciences (SHIATS), Allahabad and displayed multiple plant growth
promoting (MPGP) traits such as production of ammonia (NH3), hydrogen cyanide (HCN),
siderophore (SD), indole acetic acid (IAA), 1-aminocyclopropane- 1-carboxylate deaminase (ACCD)
and phosphorus solubilization (PS) activity. Also the organism was tolerant to high levels of trace
elements, wide range of pH 5-9. Result showed significant increase in seed germination, elongation of
both root and shoot, germination index and vigor index.
3. Comparative morpho-anatomy and metabolomics of some medicinally important plants and
their adulterants.
Vidya Patil-Patankar and N.P. Malpathak
Department of Botany, Savitribai Phule Pune University, Pune -411007
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Herbal medicine is an important branch in Ayurvedic Medical Sciences; however, there is lack of
standardized identification methods of medicinal plants, active components, harvesting time, pharmadynamics and pharmacokinetics. Medicinal plants are a subject plagued by a multitude of problems
such as correct botanical identity since all the plants described in Ayurveda are in Sanskrit language,
ambiguous local names due to several languages, active principles, pharmacognosy and so on. Use of
similar looking plants as an adulterant in place of the medicinally important plant is commonplace.
Fresh as well as dried plants of B. diffusa is the genuine source of the Punarnava drug, and it has
diuretic property. Similarly, dried sample of certain plants, e.g. Sesuvium portulacastrum also
resembles Punarnava and is therefore used as an adulterant. Vernacular names also pose a problem,
e.g. B. diffusa and T. portulacastrum are both called Satodi in Gujarat, so the roots of T.
portulacastrum are often used as an adulterant for Punarnava similarly Tinospora cordifolia
adulterated with Daemia extensa. Micro-morphoanatomy is useful for correct identification of
medicinally important plant and is the cheapest and most accurate method. Metabolomics of these
plants using LCMS and GCMS techniques help to determine the active compounds of these plants and
a nontargeted approach of screening secondary metabolites is an efficient method of screening of
secondary metabolites. This study highlighted the differences in secondary metabolites of the
medicinal plants and their adulterants, as well as their comparative morphoanatomy.
4. Proteomic analysis to reveal the variation in venom composition of Indian Russell’s Viper
(Daboiarusselii) in Indian subcontinent: Requirement of well-designed immunological protocol
for equine antivenom production
Ashis K. Mukherjee
Microbial Biotechnology and Protein Research Laboratory, Department of Molecular Biology and
Biotechnology, School of Science, Tezpur University, Tezpur-784028
In Indian subcontinent, Russell's Viper (RV) (Daboiarusselii) is considered as a category I medically
important snake. The venom proteome composition of Indian RV was analyzed by tandem mass
spectrometry and the venom composition was correlated to clinical manifestations post RV bite. By
LC-MS/MS analysis, phospholipase A2 , kunitz-type serine protease inhibitors, metalloproteases,
serine proteases, phosphodiesterase, nucleotidases, L-amino acid oxidases, phospholipase B,
disintegrins, cysteine rich secretory proteins, nerve growth factors, vascular endothelial growth
factors, and C-type nerve growth factors, vascular endothelial growth factors, and C-type lectin-like
proteins were also determined in RVV. The hall mark clinical symptoms of RV envenomation such as
coagulopathy, hematuria, systemic bleeding from vital organs, hematemesis, intravascular hemolysis
and acute renal failure could be well correlated with the proteome composition of RVV. Neurotoxic
symptom exhibited by some RV bite patients in western India was correlated to the presence of
neurotoxic PLA2 in its venom. Comparison of western India RVV proteome with those from Sri
Lanka, Pakistan, eastern and southern India revealed significant variation in the number of toxin
isoforms as well as relative toxin abundances. Further, our study showed that in addition to
geographical variation in venom composition, the poor immunogenicity of low molecular weight
venom components (<18 kDa) are some of the impairments in the development of an effective
antivenom.
5. Optimisation of Dose and Imaging Time for 99mTc-Zoledronic Acid for Osteoscintigraphy
Kan Singh Shekhawat1, J K Bhagat2 , R S Lokhande1
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The aim was to study the optimal dose and optimal time of human skeletal imaging using Tc99m-ZA.
Thirty consecutive patients referred to the nuclear medicine department for bone scan were enrolled
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for the study after a valid consent. The patients were divided into subgroups as described. Tc99m-ZA
was prepared as per the standardised protocol. Patients were divided into 3 groups of 10 each. Group
A1 was injected intravenously 5 mCi of tracer, Group A2 was injected 10 mCi of tracer and Group A3
was injected 15 mCi of tracer. The patients were asked to maintain good hydration. In each group the
images were acquired at 1, 2, 2.5 hour(s) after tracer injection in all the patient groups in whole body
mode using LEHR collimator. After completion of the study, the images were interpreted
independently by two observers for the presence of adequate tracer uptake in the skeleton and also for
optimal bone to background ratio. Their findings were then compared and when differences were
there the decision was finalised by consensus. The findings indicated that the skeletal images obtained
using Tc99m-ZA were quite similar to those obtained with Tc99m MDP. The optimal dose for
skeletal scintigraphy using Tc99m-ZA was 15 mCi. The optimal timing post tracer injection was 2
hours. Thus, the authors conclude that the images obtained with Tc99m-ZA are very encouraging.
Their revelation of human skeleton matches with that is achieved with established agent Tc-MDP.
However, further studies with a large cohort of patients are warranted for clinical use of Tc99m-ZA
and establish its performance vis a vis Tc99m-MDP.
6. Enhanced production of rhamnolipid and siderophores from Pseudomonas protegens strain
BNJ-SS-45 in an iron-free medium
Apekcha Bajpai1, Bijender Singh2 and Bhavdish Narain Johri1
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Pseudomonas protegens strain BNJ-SS-45 possesses the potential to produce rhamnolipids and
siderophores under in-vitro conditions. Production of these two metabolites in an iron-free medium
was enhanced as a result of statistical optimization. Glucose, soybean oil, ammonium chloride and
incubation time were identified as significant variables affecting the production of biomass and
rhamnolipid. The selected ingredients were further optimized using response surface methodology
(RSM) with central composite design (CCD) that resulted in 34%, 25% and 33% enhancement in
biomass, rhamnolipid and siderophore levels with optimal values of 2.50%, 4%, 1%, 48 h for glucose,
soybean oil, ammonium chloride and incubation time, respectively. Subsequently, the production of
these two metabolites was scaled up in a 7 L fermentor which resulted in 16 gl−1 RL and 59 mgl-1
siderophores in 48 h based on an optimization medium. Crude rhamnolipid was purified by gel
exclusion chromatography using sephadex G50. Liquid chromatography tandem mass spectrometry
(LC-MS/MS) analysis of the purified fraction revealed different congeners of rhamnolipid where
mono-rhamnolipid was a predominant congener. The rhamnolipid produced showed significant
antagonism against phytopathogenic fungus and pathogenic bacteria.
7. Novel strategies for ophthalmic drug delivery system
Dhyani Archana1 and Kumar Ganesh2
1

Department of Pharmacy, Himalayan Institute of Pharmacy and Research, Rajawala, Dehradun;
Department of Pharmaceutical Sciences, Shri Guru Ram Rai Institute of Pharmacy and Research,
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Efficient ocular drug delivery remains a challenge for pharmaceutical scientists. Most ocular diseases
are treated by topical drug application in the form of solutions, suspensions, ointment and other drug
delivery devices like inserts, implants, gelling systems, etc. These conventional and novel dosage
forms suffer from the problems of poor ocular bioavailability, because of various anatomical and
patho physiological barriers prevailing in the eye. This review provides an insight of novel approaches
for ocular delivery like mucoadhesive polymers, polymeric gels, nanoparticles, liopsomes, niosomes,
micro emulsions etc for the prolongation of residence time and to reduce the repeated instillation.
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8. Analyzing biomass and carbon capture potential of bioenergy crops on degraded lands of
Uttar Pradesh
Sheikh Adil Edrisi and P.C. Abhilash
Institute of Environment and Sustainable Development, Banaras Hindu University, Varanasi-221005
Increasing concern towards global warming and climate change issues has resurge the demand of
cleaner energy from regional scale to global level. Bioenergy is widely perceived as a greener and
versatile source of energy to meet out the growing demand of energy and simultaneously tackling
aforesaid cross-cutting issues. Furthermore, the degraded lands can be explored and utilized for high
yield biomass and bioenergy production. Leucaena leucocephala, Azadirachta indica and Pongamia
pinnataare common species thrived in the Indo-Gangetic Plains (IGP) of U.P. These plants also show
suitability to around 19.61%, 36.23% and 36.97% respectively of the estimated 4.59 mha degraded
lands in IGP of U.P.Net crop yield of L. leucocephala, A. indica and P. pinnata was around 7.88,
1.95, 5.82 million t yr-1. Similarly, gross CO2 capture potential of these plants on estimated degraded
lands was around -4.41, -4.22, -16.73 million t CO2 yr-1 respectively. The biomass yield and carbon
capture potential of these bioenergy crops represent a greater potential for future avenues in these
regions. Furthermore, the estimates of biomass potential could also be increased if more efficient crop
selection is made regarding the yield which is usually dependent on the climatic conditions and the
agricultural practices adopted.
9. Studies on immuno-modulatory activity of distilled cow urine from an indigenous breedMalnad gidda
Rachana B and K.S. Sreepada
Department of Applied Zoology, Mangalore University, Mangalagangothri -574199
Cow urine has traditionally been considered as most effective secretion and used in treatment of
many disorders. There are very few scientific reports which claim cow urine being anti-microbial,
anti-inflammatory, hepato-protective, anti-toxic and a potent bio-enhancer. Therefore, the present
study is an attempt to evaluate the immuno-modulatory activity of distilled cow urine (DCU) for
different doses (3ml and 6 ml/kg b.w.) from an indigenous cow breed-Malnad gidda using In vivo
model. DCU was administered orally once daily for seven days to Swiss albino mice immunised
previously with Sheep Red Blood Cells (SRBC, 1x108 /0.1 ml). Haemagglutination (HA) assay,
haemoglobin (Hb), RBC, total and differential WBC, were analysed in normal and
cyclophosphamide (CP) (50mg/kg, b.w.) induced animals. DCU treated (6 ml/kg b.w.) groups have
shown a significant increase (p<0.05) in HA titre, Hb, RBC and total WBC compared to the saline
control group. On the other hand, DCU + CP groups showed dose dependant recovery (6 ml/kg b.w.)
in HA titer, RBC and total WBC with a significant value (p <0.01) except for Hb with a highly
significant value (p < 0.001). Whereas, DCU+CP at low dose (3ml/kg b.w.) has shown significant
value (p<0.05) in HA titer, RBC and total WBC except for Hb showing moderately significant value
(p < 0.01) compared to CP treated group. Therefore, distilled cow urine has shown significant
immuno-modulatory effect in mice.
10. Synthesis and characterization of melatonin loaded poly (D, L-lactic acid) nano-particles
(Mel-PLA-Nano-particles) and its putative use in osteoporosis
Somenath Ghosh1 and Ravi S. Pandey
Biochemistry Laboratory, Department of Zoology, University of Allahabad, Allahabad-211002
Melatonin loaded PLA-Nano particles are nowadays important in biological system for it’s
biodegradable nature in the mammalian system for systemtic/targetted drug delivery system. Hence
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the aim of the present study is note the effect of Mel-PLA-Nano particles in osteoprosis which is a
lesser explored area of research. The first step in this area of research is to synthesize Mel-PLA-Nano
prticles. Different concentrations of commercially available melatonin and PLA were prepared by
dissolving in dichloromethane (DCM). The resulting organic solution was then added dropwise into
PVA (the emulsifier) under high speed stirring using vortex. The resulting suspension was allowed for
mechanical stirring under room temperature (~25°C)to evaporate the organic solvent. Nanoparticles
were seperated by ultra-centrifugation (15,000xg, 10°C)and were washed with distilled water for three
times. DCM was removed from nano-particles using rotor evaporation technique under reduced
pressure at 37°C to get dried powder of nano-particles. The final dried nano-paticles were stored at
4°C for future use and a part was used for structural analysis by Scanning Electron Microscopy
(SEM), Transmission Electron Microscopy (TEM), Fourier Transform Infrared Spectroscopy (FTIR).
11. Glutathione peroxidase: Identification, characterization and expression profiling in Triticum
aestivum
Shivi Tyagi and Santosh Kumar Upadhyay
Department of Botany, Panjab University, Chandigarh-160014
Glutathione peroxidases (GPXs) are redox sensor proteins that maintain the steady-state of H2O2 in
plant cells. The members of GPX family exhibit diverse function in response to different stimuli. Intotal, 17 TaGPXs, including 3 splice variants, were identified in T. aestivum and evaluated for various
physico-chemical properties. The identified genes were localized on various sub-genomes, and
clustered into 5 homeologous groups. Maximum number of TaGPX genes were derived from B subgenome, and localized on chromosome 2. The intron-exon pattern, motifs and domains architecture,
and phylogenetic analysis indicated their conserved nature. Occurrence of assorted number of cisacting elements in various TaGPX genes, and their differential expression during developmental
stages and, biotic and abiotic stress conditions suggested their diverse role. Interactome analysis
decrypted the putative interacting partners of TaGPX involved in downstream signaling pathways.
The majority of TaGPX genes showed higher expression in leaf tissue, while TaGPX1-A1 was found
up-regulated during each abiotic stress treatment. The present study provides a valuable insight into
the role of GPXs in T. aestivum, which might be useful in selecting the aspirant genes for future crop
improvement strategies.
12. Oxidative stress and inflammatory cytokines in alcoholics having glutathione-S-transferase
gene polymorphism among rural population
Abdul Anvesh Mansoori and Subodh Kumar Jain
Molecular Biology Lab, Department of Biotechnology, Dr. Harisingh Gour Vishwavidyalaya, Sagar470 003
Glutathione-S-transferase gene polymorphism impairs xenobiotic machinery that affects alcohol
metabolism and causes oxidative stress condition, which persuades secretion of inflammatory
cytokines (IL6, TNF, IL10 and INF-γ). These inflammatory cytokines cause inflammation, prompt
DNA and Lipid adduct (i.e. 8-hydroxy-2'-deoxyguanosine and malondialdehyde) formation through
oxidation process. These consequences inside hepatocyte affect the liver function and induce range of
liver disorder. Healthy male subjects (N=142) among rural population of central India were screened
for gene GSTT1, GSTM1 and GSTP1 polymorphism using sequence specific amplification through
polymerase chain reaction. Then evaluations of 8-OH-dG, MDA and inflammatory cytokines such as
IL6, TNF, IL10 and INF-γ concentration were analyzedin the plasma sample of subjects divided into
different cohorts that are control, alcoholic, control polymorphic and alcoholic polymorphic subjects.
Plasma sample of recruited individuals under each cohort were analyzed. The level of 8-OH-dG,
MDA, IL6, TNF and INF-γ were significantly increased in alcoholic polymorphic cohort compared to
control cohort while the level of IL10 didn’t show significant variation. Based on the obtained results,
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an attempt has been done to establish whether the chosen parameters can be considered as biomarker
for analysis of oxidative stress. This study showed that escalation in plasma concentration of 8-OHdG, MDA, IL6, TNF and INF-γ have been considered as pivotal diagnostic biomarker for the
oxidative stress caused by chronic intake of country liquor among individuals of rural population.
These diagnostic biomarkers help in early detection of liver disorders risk assessment among
polymorphic alcoholics.
13. Endophytic Microbiology as a significant emerging area for basic research in Plant Biology
Pious Thomas
Endophytic and Molecular Microbiology Laboratory, Division of Biotechnology, ICAR-Indian
Institute of Horticultural Research, Hessaraghatta Lake, Bengaluru - 560089
The term endophytes denote microorganisms that live inside plants without any apparent adverse
effects on the host. They include mainly bacteria and fungi. Contrary to the earlier understanding of
low extent of tissue colonization by endophytic bacteria, primarily in roots, recent NGS-based studies
have indicated the prevalence of high taxonomic diversity of bacteria in shoot parts. Metagenome
analysis of shoot-tip tissues of banana and grape indicated more than 200 genera and >500 estimated
bacterial species prevailing in non-cultivable form (Thomas and Sekhar, 2017; Thomas et al., 2017).
These studies also indicated the chances of entry of endophytic bacteria in vitro through surface
sterilized tissues and their unsuspected survival there. The genome of such plant associated bacteria
far exceeds the host genome size. It appears that several of the functions and pathways normally
attributed to the host plants could actually be microbial contributions. Microscopic studies on banana
have indicated intracellular cytoplasmic bacterial colonization with the organisms termed as
Cytobacts (Thomas and Sekhar, 2014). Endophytic microbiology is now emerging as a significant
area for basic research with implications in plant cell biology, agriculture, biotechnology and human
health since some of the organisms could reach the human gut through the food chain.
14. Effect of chlorpyrifos on pseudobranchial neurosecretory system and behavioral
performances in an air-breathing catfish, H. fossilis
Ajeet Kumar Mishra, K.P. Singh and Anita Gopesh
Department of Zoology, University of Allahabad, Allahabad- 211002
The extensive use of chlorpyrifos (CPF), an organophosphate insecticide, in agricultural fields causes
undesirable toxicity in non-target organisms including fish, in aquatic environment. The toxic effect
of CPF on histopathological changes of pseudobranchial neurosecretory cells and neurobehavioural
performances were studied after exposure to 0.192mg/l dose (1/10th of LC50) for 7 days. Behavioral
activities of fish were recorded by an automated tracking device, ANY-MAZE software. Short
exposure of CPF induced cytoplasmic degeneration and necrotic changes including pycnosis in
pseudobranchial neuroseretory cells and locomotory performances (swimming speed, distance
travelled, inactive phase etc) were substantially reduced in comparison to control subjects. These
behavioral activities may be used as bio-indicator for the presence of pesticide contaminated aquatic
stream.
15. Antileishmanial potential of methanolic crude extract of Myrica esculenta fruits against
Leishmania donovani
Manish Kumar1, Jalaj Kumar Gour1 and Manoj Kumar Singh2
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Leishmaniasis is a group of disease caused by protozoan parasite Leishmania and transmitted by an
insect sandfly. The epidemiology of the disease is worldwide and around 350 million populations
throughout the world are at risk. In India, visceral leishmaniasis (VL) is endemic in Bihar. The drugs
recommended for treatment of VL have limitations. This situation prompted us to look for the
presence of antileishmanial agents in medicinal plants. The aim of our study was to evaluate the
antileishmanial activity of methanolic crude extract of Myrica esculenta fruits against Leishmania
donovani. The different concentrations of extracts were screened for antileishmanial activity in term
of percentage inhibition of L. donovani promastigotes. The survival percentage of the parasites was
evaluated from 0 to 72hrs by counting motile promastigotes under phase contrast microscope. The
result showed that the reductions in number and flagellar motility with respect to dose and time.
Highest lethality was obtained at higher concentrations. The results disclose that Myrica esculenta
fruit extracts contain potential antileishmanial components, which could serve as an alternative agent
in controlling the VL. Further studies would therefore be needed to elucidate the active
antileishmanial components present in the crude extract and associated toxicities.
16. Infectiousness of visceral leishmaniasis, post kala-azar dermal leishmaniasis and
asymptomatic subjects with their capacity to infect sand fly vectors
Om Prakash Singh, Puja Tiwary, Shakti Kumar Singh, Anurag Kushwaha, Phillip Lawyer, Edgar
Rowton, Jaya Chakravarty, David Sacks and Shyam Sundar
Department of Medicine, Banaras Hindu University, Varanasi-221005
Visceral leishmaniasis (VL) remains an important public health issue worldwide causing substantial
mortality and disability. The Indian subcontinent accounted for up to 90% of the global VL burden in
the past, but made significant progress during the past years, and is now moving towards elimination.
However, to achieve and sustain elimination of VL, knowledge gaps on infection reservoirs and
transmission need urgently to be addressed. In the present study, we investigated the role of L.
donovani exposed individuals from across the infection spectrum in driving the transmission of
endemic VL. Direct xenodiagnosis was performed on active VL patients (n=40), Endemic Healthy
Aymptomatics (n=35) and PKDL patients (n=3) using 10 male and 30 female P. argentipes sand flies.
After 60 hrs of post blood meal, only blood fed flies were dissected and infections of sand flies were
evaluated by microscopy. We found varying sand fly feeding response (3-94%, mean: 62.8%) with
VL patients and 8-85% (mean: 58.6) with Asymptomatics subjects. However, overall transmission of
L. donovani to P. argentipes female sand flies was low (mean: 25.6% of fed sand flies). Sand fly
infectivity correlates with severity of disease in VL patients. Importantly, parasitemia in sand flies
exposed on PKDL nodular region were 100 times greater than those exposed on VL patients. None of
the asymptomatic subject was able to transmit parasite to flies. The study shows first time on human
that VL and PKDL patients harbored parasites in sufficient numbers to promote infections in vector
sand flies.
17. Pharmacognostical characters and standardization of “giloy” (Tinospora cordifolia): A
traditional medicinal plant used in treatment of swine flu
Sagarika Parida, Gyanranjan Mahalik and Gyanesh Dash
School of Applied Sciences, Centurion University, Jatni Campus, Odisha
The present study aims to standardize ‘giloy’ (Tinospora cordifolia) which is attributed with varieties
of medicinal properties and highly valued in the Indian System of Medicine. Two species i.e.,
Tinospora cordifolia (Willd.) Hook. F. and Tinospora sinensis (Lour.) Merr. are being popularly
known as ‘giloy’ in India, both belong to the family Menispermacae. Out of these two species,
Tinospora cordifolia is widely used in traditional systems of medicine. This drug was standardized
because of its availability in Odisha along with its effectiveness to cure many diseases. Giloy also
increases platelets count, which generally decreases in dengue fever and swine flu. This is due to
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presence of the phytoconstituents. So it is considered as one of the potent remedy for swine flu and
dengue. Giloy pacifies all the three “Doshas”, Vata, Pitta and Kapha; so it is quite effective in
diseases of Tri-dosha origin. In our present investigation, the parameters adopted for identification of
raw materials include physical (appearance, color, odor and test of the botanicals with known
reference standard) characteristic, other physicochemical parameters, powder microscopy and
phytochemical analysis such as carbohydrates, proteins, phenols, tannins, sterols, glycosides and
saponins. Powder microscopy is a valuable tool for identification of the ingredient present in the
formulations based on the unique cell structure. Various physicochemical parameters like alcohol
soluble extract, water soluble extract, total ash and moisture content were determined according to
Ayurvedic Pharmacopoeia (API). The detailed pharmacognostical evaluation of Tinospora cordifolia
was studied on the basis of microscopic characters, physicochemical values and phytochemical
constituents.
18. Colonization of Lactobacillus sp. retains trans-domain healthy gut diversity and proposal for
functionalized yogurt inocula for metabolic disorders like hyperoxaluria and
hypercholesterolemia
Mangesh Vasant Suryavanshi 1,2 , Rekha PD2, Rahul Prakash Gune3 and Yogesh Shripad Shouche1
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Hyperoxaluria is one of the characteristic diseases in the stone belt regions like India where, excess
oxalate production and recurrent kidney stones are symptomatic phases, predominantly leading to
microbial dysbiosis in gastrointestinal tracts. Certain levels of oxalate metabolising bacterial species
(OMBS) and their colonization are inversely linked to the prevalence of oxalate kidney stone
formation and are greatly perceived here. Such OMBS are now being focused for research and some
are formulated as the therapeutics for the oxalate related complications. Isolated indigenous OMBS,
Lactobacillus plantarum E2C2 and E2C5 strains from healthy human gut are found to be acid
tolerant, have capability of bile salt hydrolysis and have adherence ability to the colonic cells. In the
present study, we evaluated the OMBS strains by whole genome sequencing (WGS) and in-vitro
functional phenotypic characterization. We next executed yogurt formation ability and their
organoleptic qualities for proposed functionalized food. Isolated oxalotrophic L. plantarum E2C2 and
E2C5 strains from Indian gut were characterized by WGS. Their colonization pattern was quantitated
by 16S, 18S, ITS, frc-, but-, buk-gene amplicon sequencing and qPCR in case-control study total 72
subjects (hyperoxaluric=24 and healthy=48) were included. In-vivo C57BL/6 mouse study (n=30)
confirms the oxalate reduction and reversal of healthy gut diversity in induced hyperoxaluria. In-vitro
assays for diacetyl and bile salt hydrolase production from individual strains and the prepared yogurt
by HPLC and plate assay, respectively. In addition, organoleptic characteristics were noted for each
time point during fermentation. Our study revealed decrease in L. plantarum colonization reflecting
oxalate metabolism in hyperoxaluric subjects. E2C2 and E2C5 strains showed through WGS: vitamin
biosynthesis, short chain fatty acids synthesis (SCFAs) genes along with diacetyl and bile salt
hydrolase production phenotypes. Yogurt formation quality was attributed to greater organoleptic
properties with functional aspects like aroma and cholesterol lowering activity. Our study finds its
application in therapeutic use of such OMBS as an essential probiotic to treat/control the disease
condition and recurrent disease onset as a very important functional food.
19. Transcriptome-wide identification and in silico characterization of DEAD-box helicase
family in the model orchid Phalaenopsis equestris
Thakku R Ramkumar and Jaspreet K. Sembi
Department of Botany, Panjab University, Chandigarh- 160014
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Orchids are diverse and economically important ornamental plants with mesmerising floral
morphology and extended flower longevity. The DEAD-box helicases are a family of proteins,
present in almost all organisms. The DEAD-box helicases are particularly involved in unwinding of
RNA duplexes and reorganising RNA-protein complexes. These proteins are known to be required for
transcript generation, degeneration, pre-mRNA splicing, translation initiation, ribosomal biogenesis,
and even stress adaptation. In this study, 55 DEAD-box transcripts were identified from
the Phalaenopsis equestris transcriptome database. Spatio-temporal expression and intron-exon
distributions for the DEAD-box genes were analysed in silico. Upstream sequences were retrieved
from whole genome sequence database and analysed for cognate promoter and cis-acting elements
and compared with spatio-temporal expression studies. Evolutionary constraint studies of DEAD-box
genes in relation to homology and identity based gene duplication events were carried out. Protein
sequences were subjected to conserved domain analysis and for presence of signal peptides and other
motifs. Phylogenetic tree was constructed using the protein sequences against selected species from
evolutionarily close and distant taxon, and the closest putative orthologs were determined. The present
work reveals the molecular network and functioning of DEAD-box family members in cellular
activity, in relation to plant development and adaptation.
20. Polyunsaturated fatty acids (PUFAs) mediated alteration in PGF2 production and
expression of COX-2 and AKR1B5 proteins in bovine endometrial epithelial cells
S. Mondal#, P. Chapdelaine* and M. A. Fortier*
#
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Prostaglandins (PGs) are the crucial mediators of luteolysis, implantaion, decidualization and
parturition in bovines. Early embryonic mortality in bovines occurs because of inadequate inhibition
of uterine secretion of prostaglandin (PG)F2 mediated by bovine interferon-τ (bIFN-τ). The objective
of the study was to investigate the effect of arachidonic acid (AA), eicosapentaenoic acid (EPA),
docosahexaenoic acid (DHA), linoleic acid (LA), -linolenic acid (-LA) and dihomo-gamma
linolenic acid (DGLA) on PGF2 production and expression of COX-2 and AKR1B5 proteins. Bovine
endometrial epithelial cell cultures were initiated from a frozen aliquot and grown to confluency for 45 days at 37 °C in the presence of 5% CO2 . The confluent endometrial epithelial cells were incubated
for 24 hr with the following fatty acids (100 µM): AA, EPA, DHA, LA, -LA and DGLA. Then the
cells were stimulated with OT (5×10-7M), IFN-τ (20 ng/ml) and OT+IFN-τ (5×10-7M+20 ng/ml) for 6
hrs in absence of fatty acids. Incubation for 24 hr with 100 µM EPA, DHA and αLA decreased the
levels of PGF2. Arachidonic acid had the opposite effect and tended to increase the secretion of
PGF2. The expression of COX-2 protein was increased by treatment of EPA, DHA, and DGLA in
presence of oxytocin (OT) and OT+IFN-τ but decreased in presence of IFN-τ alone. The expression of
AKR1B5 protein did not show variations following treatment with fatty acids. It is concluded that
EPA, DHA and LA may improve early embryonic survivality by inhibiting the secretion of PGF2.
21. Ameliorative effects of Spirulina supplementation on protein malnutrition induced oxidative
stress, astrogliosis and neurocognitive deficits in rats
Shrstha Sinha1, 2, Nisha Patro2 and Ishan Patro1,2
School of Studies in Zoology1 and Neuroscience2, Jiwaji University, Gwalior 474011
India ranks 100 among 119 developing countries with serious hunger problem (Global Hunger Index
report, 2017). Under-nutrition exerts devastating effects on brain function and behavior. Nearly 86
million depressed people live in South East Asia, where hunger index is 30.9, clearly depicting a
possible relationship between poor nutrition and neurological disorders. We need to develop
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economically viable nutraceuticals to combat the nutritional deficiency. In this investigation, we have
studied the role of glia in behavioral and cognitive deficits in F1 rats born to low protein (8%) diet fed
Sprague Dawley females by using immunocytochemical and neuro-cognitive tools. The results
indicate an impaired spatial learning and memory, poor neuromuscular strength, an increase in
conditioned response along with an elevated oxidative stress and glial activation following maternal
protein malnutrition in the F1 progeny. Spirulina supplementation (400 mg/kg b.wt.) during gestation
and lactation, however, ameliorates all the above observations along with an improvement in the
behavioral and cognitive abilities of the PMN F1 rats. This suggests the use of Spirulina as a potential
neutraceutical and an economically viable supplement to the malnourished pregnant mothers.
22. Biotic stress resistance transgenic cotton using Agrobacterium and shoot apical meristem
cells
S.B. Nandeshwar
Biotechnology Section, ICAR-Central Institute for Cotton Research, Nagpur
Transgenic cotton is under commercial cultivation in India in the hybrid form. This cotton was
developed initially by Monsanto, USA and local seed companies backcrossed this material in their
cultivars by breeding techniques. The main drawback of Bt cotton hybrid are, the seed material is
very costly and every year farmers have to purchase the Bt hybrid seeds for cultivation. Therefore,
the present study on development of straight varieties of transgenic cotton was carried out at ICARCentral Institute for Cotton Research, Nagpur with the aim to transfer gene by Agrobacterium and
reuse them in cultivation year after year in fields. We developed transgenic diploid cotton varieties
resistant to insect and diseases (Heliothis armegera and grey mildew) most important biotic stresses
face by cotton plants, using Agrobacterium tumefaciens and shoot apical meristem cells. Gossypium
arboreum cultivars RG 8, PA 255 and PA 402 were used for transformation of insect and disease
resistance genes using Agrobacterium. For transformation, seven days old in vitro germinated
seedlings were used. Shoot tips isolated from 7 d old seedling were infected for 30 min with log phase
cultures of A. tumefaeciens strain EHA 105 carrying binary vector pBinBt for transformation. The
vector containing cry1Ac gene was obtained from NRCPB New Delhi and Chitinase gene was
isolated from cotton plant and a construct was developed at CICR, Nagpur. Shoot tip explants after
Agrobacterium infection for 30 min, were co-cultivated for 3-4days on MS medium supplemented
with 100mg /L myoinositol, 10mg /L thiamine, 30g /L glucose and 30mg /L acetosyringone. After
co-cultivation, the explants were incubated on MS medium containing 500 mg/L carbenicillin and 50
mg/L kanamycin in order to select putative transformants. The explants were then transferred to
regeneration medium consisting of MS basal salt supplemented with kinetin (0.1mg/L), 100mg /L
myoinositol, 10mg /L thiamine, 30g /L glucose or MS basal salts supplemented with BAP (2mg /L)
and kinetin (1mg /L) to induce either single or multiple shoots respectively. The regenerated shoots
were rooted on MS medium supplemented with 0.05 to 0.1 mg /L NAA and 15g /L glucose for
rooting. The rooted plants were acclimatized in liquid MS without hormone followed by their transfer
in plastic pot containing soilrite mix TC and grown under control temperature and relative humidity
conditions in culture room for 15days. The plants were then transferred in polyhouse for further
growth and were allowed to mature. The genomic DNA was isolated from all these putative
transgenic plants and were confirmed for gene using PCR, ELISA and Southern blot analysis. The
plants which were identified as transgenic were subjected to insect bioassay and other biosafety
studies.
23. Novel bacteria from Sapindus mukorossi as source of detergent free clean water
Bishwarup Sarkar, Manish Pawar, Sumit Lonkar and Sougata Ghosh
Department of Microbiology, Modern College of Arts, Science and Commerce, Ganeshkhind, Pune –
411016
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Widely used chemical detergents and surfactants for domestic and industrial purposes are released in
the water bodies through drainage which pose a threat to both aquatic life and the crops when found in
water used for irrigational purposes. Herein we report the isolation and characterization of detergent
degrading bacteria from Sapindus mukorossi pericarp extract. Further, their ability to degrade the
detergent was checked against four commercially available detergents namely, Surf Excel, Tide Plus,
Ariel and Rin. Appropriate control experiment was setup using sodium dodecyl sulphate (SDS).
Degradation of detergent was estimated quantitatively in terms of emulsification index against engine
oil, coconut oil, groundnut oil and mustard oil. Among the cultures, DD5 (Bacillus sp) culture showed
efficient detergent degrading activity on incubation in minimal medium supplemented with 4
detergents. The emulsification index of Surf Excel was reduced to 32 from 40 while for Tide, the
reduction was seen from 36 to 28 by DD5. DD1 reduced emulsification index of Tide Plus from 36 to
24. Visible colour change, turbidity and reduction in frothing confirmed the efficiency of the isolated
cultures to degrade commercial detergents. Further optimization of the parameters will help to design
low cost, rapid water treatment process beneficial to agriculture.
24. Polymeric materials induced cell spheroid culture for application in high throughput drug
screening
Joyita Sarkar and Ashok Kumar
Department of Biological Sciences and Bioengineering, Indian Institute of Technology Kanpur,
Kanpur-208016
This study focuses on utilizing polymeric materials in solution phase and as gel matrices for
developing technology platforms for drug screening. Cryogels, macroporous gels fabricated at
subzero temperature, were inserted in open-ended 96-well plates to generate high throughput
platform. High-swelling ratio, interconnected pores and tunable properties of cryogel makes the
platform leakage- and drainage-protected. The ability of poly (N-isopropylacrylamide) (pNIPAAm), a
temperature-responsive polymer, to facilitate human hepatocellular carcinoma cell spheroid formation
on novel three dimensional poly(NIPAAm-co-gelatin) cryogel scaffolds was explored. The
physicochemical characterization of the novel cryogel showed its potential as cell culture scaffolds.
There were ~44, 15, 36, and 32% increase in glucose consumption, albumin synthesis, CYP1A1,
CYP2A6 and phase II activity, respectively, of human liver carcinoma cells on day-5 of culture when
cells were seeded in presence of 0.03% pNIPAAM. Microscopic analysis showed formation of larger
organized spheroids and bile canaliculi in presence of pNIPAAm. The cells responded in dose
dependent manner in terms of viability and functionality, when treated by anticancer drugs with ~1115% increase in IC50 in case of spheroid culture. The platform was also compatible with human
breast- and lung- carcinoma cells, and genetically engineered mouse hepatoma cells, Hepa/8F5 with
enhanced liver functionalities.
25. Optimization of xylanase produced by Bacillus sp. XPS-4 under submerged fermentation
and its application in fruit juice clarification
Nidhi Rana, Divika Sepahia, Vaishali Sharma, Ranju Kumari Rathour, Ravi Kant Bhatia,
Vishal Ahuja and Arvind Kumar Bhatt
Department of Biotechnology, Himachal Pradesh University, Shimla 171005
Xylan is the second most abundant polysaccharide in nature, mainly found in the plant cell wall of
both hardwood and softwoods. This major constituent of hemicellulose is hydrolyzed by xylanolytic
enzymes i.e. xylanases which find their application in a wide range of commercial processes including
bioscouring of fabrics, biodegradation of lignocellulosic material into value added products, several
fermentative products, ethanol based fuel, prebleaching in paper industry besides their use in food
industry. Thus, keeping in view the immense industrial applications of xylanases, efforts were made
to isolate and screen the xylanolytic microorganisms from diverse habitats. Further, in order to
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improve the efficiency of the selected isolate, the impact of crucial variables was studied on
extracellular xylanase production. Out of the 62 bacterial strains isolated and screened for xylanase
production, the isolate XPS-4 emerged as the best xylanase producer. The optimization resulted in 6.3
fold increase in the overall enzyme activity. Besides, the results of the present study also strongly
suggested the potential application of xylanase of Bacillus sp. XPS-4 in fruit juice processing 52.6,
45.3 and 23.5% reduction in the turbidity of the raw juice of pineapple, orange and mausambi was
observed after 24 h of incubation at 50 °C. The utility of this extracellular enzyme can be exploited in
various industries including food, beverage, paper and pulp, textile and fuel industry. However,
extensive R&D efforts are needed on scale up, purification and immobilization before moving further.
26. Development of electrochemical immunosensor as prostate cancer diagnostic tool
Pradeep Kumar Brahman
Electroanalytical Lab, Department of Chemistry, K L University, Guntur
In this study, we have developed an electrochemical immunosensor for the detection of prostatespecific antigen (PSA) based on gold nanoparticles (AuNPs) and a chitosan (CHI) nanocomposite
film coated on a screen printed electrode (SPE). The modified SPE was characterized using scanning
electron microscopy (SEM), energy dispersive X-ray spectroscopy (EDX), cyclic voltammetry (CV)
and electrochemical impedance spectroscopy (EIS). The immunosensor was fabricated by sequential
immobilization of anti-PSA primary antibody, PSA antigen and HRP-tagged secondary antibody on
the surface of AuNPs/CHI/SPE. When this immunosensor was placed in 2.5mM H2O2, as HRP
substrate, and 1mM methylene blue (MB), as redox mediator, greatly amplified immunosensing
signals were observed. Immunosensing signals for the reduction of H2O2 were monitored in phosphate
buffer (pH 7.0) by CV and square wave voltammetry (SWV). Under optimized conditions steady state
current increased linearly with PSA concentration over the range 1-18ng/ml with a detection limit of
0.001ng/ml. The fabricated immunosensor demonstrated excellent sensitivity, stability and
reproducibility and therefore was successfully applied to analyse PSA in biological samples. Finally,
the results indicate that the proposed immunosensor has potential in clinical screening of cancer
biomarkers.
27. Global hunger and malnutrition-Solution from the Blues
Bimal Prasanna Mohanty
ICAR-Central Inland Fisheries Research Institute, Barrackpore, Kolkata-700120
The world population is ever increasing. Hunger and malnutrition due to unavailability of nutritious
food is one the major global challenges especially in the developing and underdeveloped countries.
Feeding over seven billion people across the globe with adequate nutritious food in an
environmentally sustainable manner is a serious issue. This is further complicated because of
decreasing agricultural land hold; therefore, alternate resources for augmenting food production are
being searched for. The water resources in form of oceans, rivers, wetlands and other aquatic
resources covering 3/4th of the earth’s surface could serve as the resource to enhance food production
and could contribute towards food and nutritional security. Seafood, especially fish, as a rich source
of all nutrients necessary for human nutrition except carbohydrate and complement the carbohydrates
rich staple foods rice and wheat. However, fish comes in large varieties, which vary in their
nutritional composition. To fully harness the potential of fish to achieve food and nutritional security,
nutritional information is essential. In this context, we have generated nutritional information on
important
food fishes
from India and developed the database
“NutriFishIN
(http://cifri.res.in/nutrifishin.index.php)”. This knowledge generated will not only enhance the utility
of fish in public health nutrition but also support policy planners to prioritize species for aquaculture
and result in livelihood security of fishers and marginal farmers as well. Optimal utilization of water
resources for production of fish species rich in multiple nutrients (Nutrismart species) and other sea
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foods could play an important role in combating the three dimensions of hunger i.e. protein hunger,
calorie hunger and hidden hunger (micronutrient deficiency) and strengthen the blue economy. A
successful blue revolution can lead to a hunger free world in the long run.
28. Chitosan based biosynthesis of micro/nanoparticles: A new approach to treat hyperuricemic
diseases
Shweta S. Mahajan, Prachi P. Deodhar and Ragini Bodade
Department of Microbiology, Savitribai Phule Pune University, Pune-411007
Hyperuricemia is a pathological condition of defective purine metabolism characterised with elevated
serum uric acid levels (UA, >7mg/dl), further responsible for Gout, Urolithiasis and Nephrolithiasis
diseases. Gout, an inflammatory arthritis disease is symptomized with deposition of UA crystals in
joints and tissues. Current medications for hyperuricemia include application of enzyme inhibitors,
anti-inflammatory drugs and uricase therapy, but with severe side effects. Development of a modified
UC with diminished immunogenicity while preserving its biological activity is attempted for its
therapeutic application by different immobilization techniques. Chitosan, a biocompatible and
biodegradable polymer has been reported as a safe drug delivery system for various drugs viz. Insulin,
Doxorubicin, Nifedipine, Heparin and Curcumin. Accordingly, Chitosan based Uricase nano/micro
particles can be explored as a drug delivery system for management of hyperuricemic disorders and
thus possibly will make a major impact on anti-gout chemotherapy.
29. Cross kingdom RNA interference: Studies between wheat (Triticum aestivum L.) and
Puccinia triticina during host-pathogen interactions
Summi Dutta1, Dhananjay Kumar1, Manish Kumar and Kunal Mukhopadhyay
Department of Bio-Engineering, Birla Institute of Technology, Mesra, Ranchi- 835215
Bread wheat (Triticum aestivum L.) is the world’s most consumed cereal with importance in global
economy. Rustson wheat leaves, caused by Puccinia triticina, affects grain quality and retards
production worldwide. Micro(mi)RNAs are considered as major machineries of gene silencing and
play substantial role during biotic stress. This study focuses on leaf rust responsive RNAi activities by
host as well as pathogen. Small RNA and degradome libraries were prepared from a pair of nearisogenic lines of wheat, one set was mock inoculated with talcum powder while the other set with P.
triticina urediniospores. Illumina NGS of these sRNA libraries provided 497 conserved and 559 novel
miRNAs. A novel trans-acting-siRNA-producing locus was also identified showing similarity to 28S
rRNA and generated four differentially expressing ta-siRNAs by phasing. The identified small RNAs
targeted stress responsive as well as genes involved in normal cell functioning. Three miRNA-like
molecules (milRNA) from P. triticina inoculated libraries were identified along with argonaute and
dicer-like domains in Puccinia proteome that advocated presence of RNAi like activities. Differential
expression of many small RNAs and their negative correlation with target genes at varying time
points of disease progression confirmed the significance of these small RNAs in host-pathogen
interaction.
30. Structural and mechanistic insights of periplasmic trehalase from Diamondback moth gut
bacteria
Anmol Adhav1, Shrikant Harne2, Amey Bhide3 , Ashok Giri3, Gayathri Pananghat2 and Rakesh Joshi1
1

Institute of Bioinformatics and Biotechnology, Savitribai Phule Pune University, Ganeshkhind,
Pune- 411007; 2Indian Institute of Science Education and Research, Dr. Homi Bhabha Road, Pune411008; 3Division of Biochemical Sciences, CSIR National Chemical Laboratory, Dr. Homi Bhabha
Road, Pune- 411008
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The enzymes encoded by gut microbiota of insects include various carbohydrate degrading enzymes
which participate in food digestion and nutrition. Trehalase from diamondback moth, Plutella
xylostella, gut bacteria Enterobacter cloacea along with insect trehalases hydrolyses trehalose and
drives energy metabolism and glucose generation in insects. We have cloned, expressed and purified
periplasmic trehalase from Plutella xylostella gut bacteria Enterobacter cloacae. The recombinant
enzyme found to be active with KM of 1.468 mM at pH 5 and temperature of 55℃. Inhibition kinetics
with Validoxylamine A showed Ki~1.891 nM and Microscale thermophoresis analysis elucidated
KD~500 nM. Comparison between crystal structures of expressed trehalase in apo- and
Validoxylamine A (trehalose analogue; inhibitor) bound form showed conformational changes and
increased orderedness in protein loops upon inhibitor binding. Interaction analysis supported with
mutation, thermal shift and CD spectroscopy studies indicated that presence of peculiar Tryptophan
π-π stack at the backside of substrate binding site is essential for structure stabilization. Structural
alignment and mutation studies depicted that majority of residues from conserved signature motifs are
involved in ligand interaction and mutation in them results in loss of function. These structural
insights could be highly useful in understanding the mechanism of catalysis and inhibition of
trehalase.
31. Prospects and challenges of setting up small scale enterprise for developing and marketing
nutritious food products
Anees F. Rizvi1, Vinita Puranik2, Devendra Kumar Chauhan3, Niraj Kumar1,4
1

The Institute of Applied Sciences, Allahabad-211002; 2Centre of Food Technology, 3D.D. Pant
Interdisciplinary Research Laboratory, Department of Botany, University of Allahabad, Allahabad211002; 4The National Academy of Sciences, India, Allahabad-211002
The project work (under DBT, Govt. of India) was undertaken to develop eatables (food products) of
Moringa (Moringa oleifera) leaves in combination with Amla (Phyllanthus emblica) and Guava
(Psidium guajava) for human consumption to eradicate malnutrition; and also to train the farmers for
commercialization of the products to improve their socio-economic condition. The biochemical
analysis of the plant-parts used, were done to assess the nutritional value in raw; subsequently the
product analysis was also made to decide about their nutritional as well as organoleptic status before
selecting the right choice. Further, shelf value was enhanced with amalgamation of a few
preservatives; and training was imparted to the rural youth nearby Allahabad for such food product
development and its marketing.
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32. Entrepreneurship development in national development
Madhav Bhilave
Department of Zoology, University, Kolhapur-416004
Colleges and Universities are producing graduates on numbers larger than they can manage to find
placement for or industry or government departments can absorb. Employment opportunities are very
bleak. The main reason is the opinion the industry has about the quality of education imparted to these
students. The reason may be true because we never tried to bridge the gap between the industry
requirement and syllabus imparted. Presumably educational institutes thought that their objective is to
produce educated youth only. The education also did not make the youth to stand on their own.
Therefore, entrepreneurship development is the only solution to tackle the problem of unemployment
in country and exploit the tremendous energy and man power for national development.
33. Potential of pharmacognosy research for socio-economic development in remote locations: a
case study of Hippophae rhamnoides and Rhodiola imbricata.
Sunil Kumar Hota
Experimental Biology Division, Defence Institute of High Altitude Research, C/o 56APO, LehLadakh
The harsh cold-arid conditions of trans-Himalayas poise a formidable challenge for survival of the
resident population. With the paradoxical scenario of scarcity of resources for sustenance of the
human population during the land-lock period in winters and plenty during tourism activity in
summers, developing a sustainable model for socio-economic development for the region has been a
topic for reckoning. Owing to pharmacognosy research in recent years, the native flora, with reserves
of secondary metabolites to endure the harsh climatic conditions have emerged as an oasis in this
desert. Our studies on Hippophae rhamnoides have revealed its potential as a natural antioxidant and
cardio-protectant. Our research reveals that Hippophae seed oil rich in omega fatty acids reduces
hypertension by ameliorating dyslipidemia at high altitude. Spray dried Hippophae pulp improved
appetite and ameliorated high altitude induced hypophagia through improvement of gastric emptying.
Similarly, Rhodiola imbricata and its bioactive secondary metabolite, salidroside, exhibited
neuroprotective efficacy and inhibited mitophagy in hypoxia. Considering their adaptogenic and
therapeutic potential, we have developed several nutraceuticals that are being used by defence forces
for improving combat efficiency. Transfer of technology to the industry has resulted in commercial
utilization of this natural resource through involvement of local population and has substantially
contributed towards women empowerment and socio-economic development in the region. The threat
of depletion of this natural resource due to scrupulous exploitation, is however a matter of concern
and requires concerted efforts in terms of in-situ propagation, in vitro culture and sustainable
utilization of these medicinal plants.
34. Genotoxic assessment of acute exposure of hexaconazole in freshwater fish Channa
punctatus (Bloch) using micronucleus assay and alkaline single cell gel electrophoresis
Atindra Kumar Pandey1,2 and Abhay K. Pandey1
1

Department of Biochemistry, University of Allahabad, Allahabad-211002; 2Centre for Applied
Science and Technology (CAST), PDSDRI (NGO), Bhadchak, Post-Garhimanikpur, Pratapgarh- 230202
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The aim of the present study was to evaluate the long-term mutagenic and genotoxic effects due to
hexaconazole in different tissues of freshwater fish Channa punctatus using micronucleus assay and
single cell gel electrophoresis (SCGE)/ comet assay. Hexaconazole is a Broad-spectrum systemic
triazole fungicide used for the control of many fungi particularly Ascomycetes and Basidiomycetes.
Estimated 96-hour LC50 of hexaconazole was found to be 103.27µl/L. On this basis of LC50 value
sublethal and nonlethal concentrations were determined. The fishes were exposed to the different
concentrations of hexaconazole for 96 h and samplings were done at regular intervals for assessment
of the MN frequencies and DNA damage. The DNA damage in terms of percentage of DNA in comet
tails was measured in erythrocytes and gill cells of fishes with significant changes
observed behaviour of fishes. In general, significant effects (P < 0.01) from both concentrations and
time of exposure were observed in exposed fishes. The results of the present investigation indicated
that hexaconazole could potentially induce genotoxic effect in fish. As it is well known, DNA damage
may trigger genomic instability, a crucial step in carcinogenesis. Therefore, the present data directly
support with high risk for aquatic environmental.
35. DNA Barcoding: An innovative taxonomic approach in identification of Pheretima species
Samrendra Singh Thakur and Shweta Yadav
Department of Zoology, School of Biological Sciences, Dr. Hari Singh Gour Vishwavidyalaya, Sagar470003
In the world, approx. 3000 species of Pheretima are present. Pheretima species have the capability to
act as a significant model system for studying the soil fauna and flora. However, the morphological
characterization and identification of Pheretima species is a critical task, to resolve this taxonomic
puzzle we use DNA barcodes as a genetic signature. DNA barcode is precise short sequence repeats
from standard region of genome, which has been regarded as an innovative approach for identification
of various Pheretima species. The short region of Mitrochondrial cytochrome c oxidase 1 (COI) gene
was used as a genetic signature which acts as a tool for resolving differences among Pheretima
species of the Indian continent. Simple protocol has been developed to extract high quality of PCR
amplicons from genomic DNA of different Pheretima species were purified for sequencing purpose.
All sequences of amplified gene were aligned, edited and analyzed using the Maximum Likelihood
method to characterize different species of Pheretima. Accurate identification with high taxonomic
resolution is fundamental for the monitoring of Indian diversity of Pheretima, so DNA barcode tool is
very essential for detecting new introductions and monitoring spread of established exotic species.
The DNA barcoding is a reliable and powerful tool for the identification of the different species of
Pheretima and gives a useful supplement to conventional taxonomy.
36. Qualitative and quantitative phytomedicine assessment of Withania somnifera
Namrata Dwivedi and I.P. Tripathi
Faculty of Science and Environment, MGCGV, Chitrakoot, Satna
The composition of bioactive compounds from Withania somniferous (aswagandha) was determined
by UV spectroscopy and HPTLC photodocument. Qualitative and quantitative screening revealed that
tannins, saponins, alkaloids, steroids, protein, carbohydrates were present in extract of all the parts of
the plant that claimed to possess medicinal activities on various ailments. The presence of these
phytochemicals in Withania somnifera could justify the applications of the plant in management and
curing of various diseases. This Basic Research will play key role in national development as
traditionally medicine.
37. Disposal and management of fly ash
Rekha Rani Agarwal
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Global Institute of Technology, Jaipur
In recent decades, the industrialization and urbanization are the two phenomena that are going
unabated all over the world. Besides these phenomena, one has to look into their negative impacts on
the global environment and social life. The ill effect of these global processes has been the generation
of large quantities of industrial wastes. Therefore, the problem related with their safe management and
disposal has become a major challenge to environmentalists and scientists. Second related problem is
the pressure on land, materials and resources to support the developmental activities, including
infrastructure. The thermal power plants generate significantly large quantities of solid byproduct
namely flyash. At present, the disposal of generated flyash is by either wet disposal or dry disposal. It
is also extensively used for a variety of construction materials. However, there is a need to address the
problems encountered during the disposal or reuse flyash in construction materials. An attempt has
been made in this present paper to highlight on the pollution hazards due to the disposal of flyash into
the environment and its utilization in civil engineering activities, their possible remedies and the
research and development needed to address the above stated issues. The main topics covered in the
present paper are flyash quantification and characterization in terms of physicochemical and
mineralogical analysis and the classification of flyash; pollution problems due to flyash disposal
systems, utilization of flyash in various construction activities and problems encountered during reuse
and storage of flyash and its possible remedial measures. The scope of this paper is limited to flyash
from thermal power plants excluding bottom ash and slag as well as flyash generated from other
industrial sources. Materials having potential for gainful utilisation remain in the category of waste till
its potential is understood and is put to right use. Flyash is one of such examples, which has been
treated as a waste material, in India, till a decade back, and has now emerged not only as a resource
material, but also as an environment saviour.
38. A review on solid waste management in urban city
Rekha Rani Agarwal
Global Institute of Technology, Jaipur
Municipal Solid waste management (MSWM) has become an acute problem due to enhanced
economic activities and rapid urbanization. Solid waste, which is a consequence of day today activity
of human kind, needs to be managed properly. We face problems associated with poorly managed
solid waste operation. Increased attention has been given by the government in recent years to handle
this problem in a safe and hygienic manner. Most cities do not collect the totality of wastes generated,
and of the wastes collected, only a fraction receives proper disposal. The insufficient collection and
inappropriate disposal of solid wastes represent a source of water, land and air pollution, and pose
risks to human health and there environment. Solid waste management is characterized by inefficient
collection methods, insufficient coverage of the collection system and improper disposal. An
integrated planning and capacity building is required backed by financial support to control the
situation. Life cycle assessment, categorization, recycling and reduction in all types of wastes and
proper land filling are required. This paper proposes a discussion about solid waste types, their impact
on human health and the environment, structure of integrated solid waste and solid waste policy.
39. Biofertilizers used in sustainable agriculture
Rekha Rani Agarwal
Global Institute of Technology, Jaipur
Biofertilizer contains microorganisms which promote the adequate supply of nutrients to the host
plants and ensure their proper development of growth and regulation in their physiology. The
production of bacterial biofertilizer essentially requires the selection of appropriate strains for a
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particular crop in a given agro-climate. As agro-climatic conditions and soil characteristics vary
widely, a large range of strains of each biofertilizer needs to be isolated for each area. Biofertilizers
are eco-friendly, one of the best modern tools for agriculture and are used to improve soil fertility,
offering an economically attractive and ecologically sound route for augmenting nutrient supply.
Leguminous crops have the ability to fix nitrogen biologically from the atmosphere. This can benefit
not only the legumes themselves but also any intercropped/subsequent crops. Current soil
management strategies mainly dependent on inorganic chemical fertilizers, are causing a serious
threat to human health and environment. The exploitation of beneficial microbes as a biofertilizer has
become paramount importance in agriculture sector for their potential role in food safety and
sustainable crop production. The eco-friendly approaches inspire a wide range of application of plant
growth promoting rhizobacteria (PGPRs), endo-and ecto-mycorrhizal fungi, cyanobacteria and many
other useful microscopic organisms led to improved nutrient uptake, plant growth and plant tolerance
to abiotic and biotic stress. The present review highlighted biofertilizers mediated crop functional
traits such as plant growth and productivity, nutrient profile, plant defense and protection with special
emphasis to its function to trigger various growth- and defense-related genes in signaling network of
cellular pathways to cause cellular response and thereby crop improvement.
40. Histomorphology of the male reproductive system in Papilio polytes Linnaeus, 1758
(Lepidoptera: Papilionidae)
Sunil M. Gaikwad and Ganesh P. Bhawane
Department of Zoology, Shivaji University, Kolhapur-416004
Observations on the male reproductive system in Papiio polytes L. were carried out in the 5th larval
instar and 3-4 day old male adult. They were dissected and were fixed in Bouin’s fluid. The tissues of
the system were routinely processed and sections were taken at 5-7 µ and stained doubly in
Haematoxylene and Eosin. The paired testes are the only male reproductive organs in fifth instar
larvae which are reddish, elongated and oval. The reproductive system of adult male consists of
reddish, fused single testis, vasa-differentia, seminal vesicle, ejaculatory duct, aedeagus and paired
accessory glands. There are four testicular follicles in each larval testis and eight testicular follicles in
adult testis. Each testicular follicle in both testes shows the entire process of spermatogenesis,
dividing follicle into four zones viz., germarium, the zone of growth, zone of maturation and zone of
transformation. The testes and vasa-differentia are mesodermal showings no intima whereas
remaining reproductive organs are ectodermal as they are lined by intima. The male genital aperture is
located on the 9th abdominal segment.
41. α-Glucosidase inhibition by Zn(II) metal complexes of 1, 4-diamminobutane
I.P. Tripathi and Aparna Dwivedi
Faculty of Science and Environment, MGCGV Chitrakoot, Satna
The syndrome diabetes mellitus is best discussed in the light of the knowledge of the functions of
insulin. To treat diabetes therapeutic process includes inhibiting the absorption of glucose by retarding
the action of gastro-intestinal enzymes such as α-glucosidase and α-amylase. In current research
article we have synthesized complexes of Zn(II) salts with 1, 4-diamminobutane and characterized by
IR, UV and cylic-voltametry. Transition metal complexes are interesting due to their capability to
cure several metabolic disorders. Synthesized complexes have used for evaluating the α-glucosidase
inhibitory effect.
42. Effect of tulsi ingredients on gonadal development of Amur carp, Cyprinus carpio
haematopterus under Tarai region of Uttarakhand
Adita Sharma and I.J. Singh
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Department of Fisheries Resource Management, College of Fisheries, G. B. Pant University of
Agriculture and Technology, Pantnagar
The present study was conducted for comparing the effect of Tulsi ingredients, Eugenol and Ursolic
acid on the gonadal of Amur carp (Cyprinus carpio haematopterus) under Tarai condition of
Uttarakhand. The results revealed that role of Ursolic acid in enhancing gonadal development and
effect of Eugenol in decreasing gonadal development. Indicators of reproductive profile (GSI,
fecundity and sperm count) exhibited more potency of Ursolic acid and less potency of Eugenol in
gonadal differentiation and development. These observations indicate that Eugenol and Ursolic acid
can also be used for selective enhancement of gonadal development depending upon the requirement.
43. Application of extract of Plant waste on cotton Fabric: A potential to prevent UV induced
skin cancer
Deepti Pargai and Shahnaz Jahan
Department of Clothing and Textiles, G. B. Pant University of Agriculture and Technology,
Pantnagar
UV radiation form sun rays causes various harmful effect starts from skin tanning, which could lead
to the skin cancer. Various renowned organisations has warned about the harmful effect of UV
radiation and advised to take precaution against these UV rays. Hence there is need to search out a
preventive measure which can prevent these harmful effect of UV radiation from the Sun. Sunscreen
are available in the market but there are many limitations associated with sunscreen. Clothing which
covers the most of the part of the skin can also act as a protective measure but not all clothing
available in the market can provide protection form these UV rays. There is need to incorporate the
UV protection properties in to the fabric. In the present study waste part of plant like Citrus limetta
peels were utilised to incorporate UV protection properties into the fabric. It was found in the present
study that the extract of Citrus limetta peels can be utilised to incorporate UV protection properties in
to the fabric and further helpful to prevent UV induced skin problems.
44. Nesting behavior of Sarus crane (Grus antigone, Linn.1758) around Alwara lake, district
Kaushambi, (U.P.), India
Shri Prakash
Department of zoology KAPG College Allahabad, Allahabad
Sarus Crane is the vulnerable species of bird and state bird of Utter Pradesh. The nesting behaviour of
this bird is peculiar and confines its distribution and conservation. The present habitat i.e. Alwara lake
and its surroundings were surveyed by the author mainly during the breeding season in the session
2015–16. A total number of 46 nests and 89 eggs were encountered during the survey and detailed
investigations were carried out. Nests were mainly located in the wetlands surrounded by cultivable
and non-cultivable croplands. These small wetlands were occupied by Oryza sativa (Dhan), Ipomoea
aqutica (Karemua), Cyperus rotundus (Montha), Marcellia species, Hydrilla, Oryza rufipogon
(Fasahi), stem and roots of Sorghum and typha, Cyperus species, Typha aungastata, roots of
Pennisetum typhoid, tuber of cyperus species which are used by the Crane for nest building. Water
level is quite favourable for nest building. When water level falls down, the nest is made in the centre
of these small wetlands. Some nest were found floating like the boat and some were stable at
appropriate height in centre of the water level. Nest site selection involves the specific choice of a site
to build a nest and in the marsh nesting birds, it usually occurred just prior to egg laying. This paper
summarizes information about nest site characteristics, nesting chronology, clutch size and various
eggs morphology obtained during our regular field visits. Top view of the nest at water surface level
was round or oblong. The central surface of the nest was always slightly depressed and lined with soft
green material of like hydrilla. Interestingly, the nests were formed so far from each other at a
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distance of about 500 m but their number varied according to marshy land and flora in different
transects of study area.
45. Isolation and enzyme bioprospection of bacteria isolated from mangrove soil
Sankar Narayan Sinha and Karabi Biswas
Environmental Microbiology Research Laboratory, Department of Botany, University of Kalyani,
Kalyani-741235
The mangrove ecosystem is a coastal tropical biome located in the transition zone between land and
the sea which is characterized by periodic flooding, that confers unique and specific environmental
conditions on this biome. In these ecosystems, the vegetation is dominated by a particular group of
plant species that provide a unique environment harbouring diverse groups of microorganisms that are
the focus of this study. These microorganisms could be explored for biotechnologically important
products such as enzymes, proteins, antibiotics and others. Here we isolated microorganisms from
mangrove soil. Bacillus was the most frequently isolated genus comprising 42% of the species. These
bacterial communities were evaluated for enzyme production. Protease activity was observed in 75%
0f the isolates. Bacillus showed the highest activity rates for amylase and esterase activity. To our
knowledge this is the first report of diversity analysis performed on bacteria screened from mangrove
soil and the first overview of the specific enzymes produced by different bacterial genera. This work
contributes to our knowledge of the microorganisms and enzymes present in mangrove ecosystem.
46. Comparative efficacy of neem oil a repellent and bromadialone against the field rodents
Y. Saxena
Vedic Kanya P.G. College, Rajapark, Jaipur
Comparative study was carried out to investigate the impact of bio pesticide (Neem oil 10%) and
bromadialone mixed with broken bajara grains + 1% oil placed in burrows up to 8 weeks both the
formulations was found effective against the field rodents. The observations reveal 84.2 percent
control success with bromadialone, while comparing with neem oil it act as repellent as well as
controlling agent, success achieved was 70.2 percent which indicates antifeedant, antirepellant
properties of neem against the pest.
47. To study the coccinellids (Coleoptera: Coccinellidae) fauna in Manduwala region,
Dehradun, India
Dinesh Kumar Bhardwaj and Jyoti Falswal
Department of Zoology, Dolphin (PG) Institute of Biomedical and Natural Sciences, Dehradun
The latitude of Manduwala in Dehradun, Uttarakhand, India is 30°32’19.15’’, and the longitude
is 78°02’66.19’’. Dehradun, Uttarakhand, India is located at India. These beetles are useful because
of their predaceous nature. The specimens of this research were collected by hand picking. These are
of small size and easy to capture by hand. Killing Jar is a device used by entomologists to kill
captured insects quickly and with minimum damage. The Jar, typically glass, must be hermetically
sealable and one design has a thin layer of hardened plaster of paris on the bottom to absorb the
killing agent. The killing agent will then slowly evaporate, allowing the jar to be used many times
before needing to refresh the jar. A second method utilizes a wad of cotton placed in the bottom
of jar. Liquid killing agent is then added until the absorbent material is nearly saturated. The
most common killing agent is Chloroform and ethyl acetate. The species belong the family
Coccinellidae;
Sub
family-Coccinellinae,
the
total
of
9
species,
Coccinella
quinquepunctata, Coccinella hieroglyphica, Coccinella transversalis, Harmonia dimidiata,
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Coccinella leonine, Harmonia conformis, Coccinella septempunctata, Hippodamia veriegata,
Halmus chalybeus was identified. Coccinellids are the most important and powerful predators of
hemipteran pests including, aphids, mealybugs, scale insects and whiteflies. The present study is
helpful in future research on the Bio-control of hemipteran pests due to genetics, physiology and
behavior of coccinellids. This study combined with studies of their flight aerodynamics and
interactions with agricultural ecosystems will undoubtedly lead to improvements in coccinellidbased hemipteran pests control programs.
48. Vermicomposting as: Technology towards Green Revolution
Bhawna Sharma
Department of Botany, Shri Shakti Degree College, Sankhahari, Ghatampur, Kanpur Nagar-209206
Domestic solid waste disposal is a matter of every day discussion at local and global level yet the
problem evades solution. The technique of vermin-culture, if utilized by every homemaker would
certainly reduce the serious environmental and health problem the world over. There is an urgent need
to develop proper waste management technique for recycling of organic waste created from kitchen,
farms and water bodies. It is estimated that in cities a human being creates about 0.4kg waste per day.
Thus by year 2000, when there will create city refuse of about 44 (0.4 kg X300m.X 365 days) million
per year. The present practice is just a way to remove dispose-off garbage, no matter where it put off,
but actually a standard method of vermin-composting technique is required there. The process of
vermin-composting requires the individual to collect the kitchen and garden waste in a container
rather than disposing it. So, the vermin-culture is an environmentally beneficial technique and it
requires little investment of time and some inexpensive materials.
49. Biological effects of antibacterial bio-fabricated silver nanoparticles from silver grass
(Miscanthus sinensis) with Zebrafish
Puja Kumari1, Nazneen2, Anzalna2, Khusboo Kumari1, Shalini Kumari1, Suresh K Verma3, M.A.
Mallick1,2
1

Advance Science and Technology Research Centre, 2University Department of Botany, Vinoba Bhave
University, Hazaribagh; 3 School of Biotechnology, KIIT University, Bhubaneswar-751024
Recent advancement in nanotechnology has focused towards the green synthesis of nanoparticles for
different application because of their impeccable properties like biodegradability, biocompatibility.
Numbers of plants have been studied in last few years for synthesis of metal nanoparticles like silver
and gold. This study focuses the use of aqueous leaf extract of silver grass plant for synthesis of silver
nanoparticles. Synthesized nanoparticles was characterized for their physiochemical properties with
the help of standard physical techniques like Dynamic light scattering for Zeta potential and
hydrodynamic diameter determination, Scanning electron microscopy, UV-Vis spectroscopy.
Biological effects of synthesized nanoparticles were determined using embryonic Zebrafish as in vivo
model and antibacterial activity was elucidated with E.coli bacterial strain. Study revealed the
successful synthesis of silver nanoparticles with size of 20nm-30nm and a zeta potential of -41±09
mV. Synthesized silver nanoparticles showed significant antibacterial activity against E.coli. In vivo
cytotoxicity analysis determined LC50 of 110µg/ml for silver nanoparticles with embryonic zebrafish
and revealed the mechanism as a consequence of abnormal metabolism like oxidative stress and
neutral lipid metabolism due to exposure of silver nanoparticles.
50. Biologically synthesized nanoparticles effective against wound infections.
Neelesh Babu and Navneet
Department of Botany and Microbiology Gurukula Kangri Vishwavidyalaya, Haridwar-249404
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Nanoparticles are widely used because of their unique characteristics that are surface to volume ratio
as compared to their bulk counterparts. Green synthesized nanoparticles which are synthesized using
plant extracts are having great advantages in biomedical field over the chemically synthesized
nanoparticles because of their stability and less toxicity. The aim of this study is to enhance the
antibacterial activity of plant extracts of Tephrosia purpurea by making composite with titanium
dioxide nanoparticles via sol gel process. For the synthesis of TiO2/ plant extract composite and pure
TiO2 nanoparticles TiCl4 (titanium tetrachloride) was used as a precursor. Synthesized composites of
TiO2 and plant extracts were further characterized by XRD (X- Ray diffraction) for their purity and
cristallinity. The morphology and shape of composites were studied by FE- SEM analysis.
Antibacterial activity of TiO2, plant extracts and TiO2/composites were investigated against four
different bacterial strains E. coli, Pseudomonas aeruginosa, Staphylococcus aureus and Streptococcus
sp. causing infections in wounds. Biologically synthesized nanoparticles shows prominent
antimicrobial activity on given test organisms and highest antimicrobial activity were expressed in
terms of zone of inhibition. Based on the results, it is concluded that biologically synthesized
nanoparticles have potential antimicrobial activity when compared to chemically synthesized
nanoparticles and plant extracts.
51. Studies on silvicultural characteristics of some promising forest tree species in Kanpur
P.K. Mishra and Vinay Trivedi
Department of Botany, Shri Shakti Degree College, Sankhahari, Ghatampur, Kanpur
The investigation was carried out in the main campus around Kanpur Shri Shakti Degee College
Sankhahari Kanpur during the year 2014-15 and 2015-16 to study the flowering and fruiting time
along with phenological characteristics of 20 multipurpose trees viz. Acacia nilotica, Acacia
auriculiformis, Ailanthus excelsa, Albizia lebbek, Anthocephalas cadamba, Azadirachta indica,
Bombax ceiba, Cassia fistula, Cassia siamea, Casuarina equisetifolia. Dalbergia sissoo, Eucalyptus
hybrid, Grevillea robusta, Pongamia pinnata, Populus deltoides, Prosopis juliflora, Syzygium cumini,
Tamarindus indica; Tectona grandis, and Terminalia arjuna. A proforma developed by ICRAF was
used for the study. The area falls in semi-arid tract of central alluvial plain zone of U.P. having
extremes of low and high temperatures. It is evident from the data that twenty multipurpose tree
species selected for study have led to the conclusion that different tree species were flowering 'at
different times subsequently fruiting time have also differed. Phenological variations were also
observed. Among the various multipurpose trees Acacia nilotica, Ailanthus exelsa. Azadirachta
indica, Bombax ceiba, Dalbergia sissoo and Eucalyptus hybrid were flourishing well in the study area
along with quality timber, higher yield and increased tree cover in most part of the country.
52. Analysis of micronutrient and protein content in some selected genotypes of fenugreek
(Trigonella foenum graecum L.) seed extract
Nisha and P.B. Rao
Department of Biological Sciences, C.B.S.H., G.B. Pant University of Agriculture & Technology,
Pantnagar- 263145
In Indian system of medicine Fenugreek (Trigonella foenum-graecum) is an important medicinal
plant, its leaves and seeds has been used in curing of various ailments and as a health tonic, it is a
plant of multipurpose use with immense importance. Fenugreek has various medicinal properties like
anti-cholestrolemic, anti-inflammatory, antitumor, cardio tonic, carminative, demulcent, and diuretic,
emollient, expectorant, febrifuge, galactogogue, hypoglycemic, hypotensive and laxative have been
attributed to this plant in the traditional system of Indian medicine. The objective of the present study
was to evaluate the nutraceutical properties in thirteen genotype of fenugreek procured from different
places in India which are diverse in agro climatic conditions. Micronutrients like copper, iron,
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magnesium and zinc were evaluated by using atomic absorption spectrophotometer protein content by
well-known test protocol. Result of the study revealed that the maximum iron and magnesium was
found in Pant Ragini 25.00±0.50 and 23.63±0.25 mg/g respectively. The lowest amount of copper
found in Azad methi-2 0.11±0.02 mg/g while the maximum copper content 1.44±0.02 mg/g was in
AFG-4. Zink is found 3.35±0.05 maximum in GM-2 and 0.31±0.08 RMt-365. However the protein
content was found maximum in AFG-4 and RMT-305. The results were found significant. These
findings suggest that the fenugreek could act as potent source of nutrients.
53. Effect of Spirulina and LPS on release of reactive oxygen and nitrogen intermediates and
enzymes from murine macrophages in vitro.
Priti More1 and Kalpana Pai2
1

Sinhgad College of Science, Ambegaon, Pune; 2Department of Zoology, Savitribai Phule Pune
University, Pune
Spirulina has became famous after it was successfully used by NASA as a dietary supplement for
astronauts on space missions. It has the ability to modulate immune functions. This paper deals with
assessment of reactive oxygen and nitrogen intermediates produced by macrophages (J774A) treated
with medium alone or spirulina or LPS as a positive control. Increased secretion of reactive nitrogen
intermediates i.e. nitrite (NO); reactive oxygen intermediates i.e. hydrogen peroxide (H2O2) and
superoxide (O2-) was observed. Also enhanced production of enzymes like NADH-NADPH oxidase
and myeloperoxidase (MPO) by macrophages treated with spirulina and LPS was observed. It is
suggested that increased production of these secretory products represent the activated state of
macrophages. These in vitro activated macrophages could either enhance phagocytosis or kill the
tumor cells via cytolysis mediated by the released secretory products.
54. Determination of bimodal oxygen uptake during early developmental stages of Anabas
testudineus and Channa punctatus
Dina Nath Pandit
Department of Zoology, Veer Kunwar Singh University, Arrah – 802301
Bimodal oxygen uptake of Anabas testudineus and Channa punctatus during early developmental
stages in relation to their body weight was determined using closed glass respirometer at 22.5±1.0 °C.
Aerial oxygen uptake in A. testudineus (body weight 56.00 ±2.00 to 1026 ±6.50mg) and C. punctatus
(body weight 60.00 ±3.01 to 1040.00 ±3.50mg) increased significantly (p < 0.001) from 4.10±0.16 to
73.30±0.30 μlO2/h of and 3.80±0.24 to 45.00±0.30 μl O2/h respectively. The dependency for aerial
oxygen uptake thus increased from 16.20% to 54.46% and from 13.57% to 38.26% respectively in A.
testudineus and C. punctatus. However, aquatic oxygen uptake of these fishes increased significantly
(p < 0.001) from 21.20±0.20 to 61.30±0.16 and 24.20±0.30 to 72.60 ±0.50 μl O2/h. But, their
dependency for aquatic oxygen uptake decreased from 83.79% to 45.54% and from 86.43% to
61.74%. The corresponding total oxygen uptake increased from 25.30±0.36 to 134.60±0.46 and from
28.00±0.54 to 117.60±0.80 μlO2/h in A. testudineus and C. punctatus respectively. Their equivalent
energy utilization showed increasing trend with an average of 0.363± 0.168 and 0.348±0.141 Kcal/hr
respectively in A. testudineus and C. punctatus. Conversely, the quotient between aquatic to aerial
respiration showed decreasing trend in A. testudineus and C. punctatus and its average was found
1.823 ±1.312 and 2.612 ±1.774, respectively. The information may be helpful in calculating oxygen
requirement of these fishes for their safe packing in relation to live transportation for longer durations.
55. Plastic responses support physiological link between resistance to cold and starvation in
Drosophila immigrans from western Himalayas
Ankita Pathak1, Chanderkala Lambhod2, Ashok Munjal1 and Ravi Parkash2
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Department of Biochemistry and Genetics, Barkatullah University, Bhopal–462026; 2Department of
Genetics, Maharshi Dayanand University, Rohtak – 124001
A physiological link between cold and starvation due to plastic changes is less clear in Drosophila
species from colder environments. Adults of Drosophila immigrans reared at 15 °C were acclimated
at 0 °C or 7 °C for longer durations (up to 6 days) and tested for plastic changes in resistance to cold
or starvation stress as well as for accumulation and utilization of three energy metabolites (body
lipids, trehalose , proline). Adults acclimated to cold at 7 °C revealed greater increase in cold
tolerance than flies acclimated at 0 °C. Different durations of cold acclimation at 7 °C led to
accumulation of body lipids which were utilized under starvation stress but such plastic responses
were not observed in the flies acclimated at 0 °C. Thus, a trade-off between resistance to cold and
starvation was evident in D. immigrans flies acclimated at 0 °C but not for 7 °C acclimated flies.
However, starvation stress showed accumulation of proline which was utilized under cold stress.
Accumulation of trehalose was observed only in cold acclimated flies (both for 0 °C and 7 °C) but not
under starvation stress. These observations support a physiological link between resistance to cold and
starvation only in the flies acclimated at 7 °C. Greater reduction in mean daily fecundity due to cold
or starvation was observed in 0 °C acclimated flies as compared to 7 °C acclimated flies. Therefore,
cold acclimation under benign cold conditions (7 °C) is able to improve resistance to cold and
starvation in D. immigrans.
56. Determination of polyalcohols by Smith degradation technique from periodate oxidised
seeds polysaccharide of Cassia javanica Linn. plant
R.B. Singh
Department of Zoology, School of Life Sciences, Dr. B. R. Ambedkar University, Khandari Campus,
Agra-282 002
Cassia javanica Linn. plant (Caesalpinaceae) commonly called as Java-Ki-Rani is a medium sized
tree. It is a native of Northern India, Sumatra, Java, Borneo, Singapore and Malaya Islands. Plants are
known for their uses in Ayurvedic and Indigenous system of medicine for the treatment of heart
problem, leprosy, and eye and skin diseases. Seeds powder yielded a water soluble sugars as Dgalactose and D-mannose in the molar ratio of 1:2 moles by TLC, Column and Paper
chromatographic analysis of hydrolysed compound. Present investigation mainly deals with the
determination of polyalcohols by Smith degradation method of periodate oxidised seeds
polysaccharide to confirm the earlier proposed seeds polysaccharide structure. Periodate oxidised
seeds polysaccharide on reduction with sodium metaperidoate and sodium borohydride then it
hydrolysed with sulphuric acid and decomposed by acetic acid. Hydrolysate on paper
chromatographic analysis to revealed the presence of 3 spots corresponding to glycerol and erythritol
in the molar ratio of 1:2.05 alongwith traces of D-mannose. Derivatives of glycerol and erythritol was
prepared with pyridine and p-nitrobenzoyl chloride after recrystallization with acetone-ethanol
mixture gave glycerol-tri-O-p-nitrobenzoate, m.p., 188 °C and tetra-O-tosyl-erythritol, m.p. 168 °C.
The D-mannose was identified by paper chromatographic analysis on ultraviolet light visible spot had
Rf value 0.11 and 0.32. The absorbance and colour intensity were recorded on 540mµ
photoelectrocolorimeter. The large proportion of erythritol released upon acid hydrolysis of
polyalcohols obtained by reduction of polysaccharide with sodium borohydride. The evidences that
the main polymer linkages are of (1→4)-β-type and (1→6)-α-type linkages at the non-reducing end.
Ratio of glycerol and erythritol showed that branching point on average of 2nd unit in backbone of
polysaccharide of Cassia javanica Linn. seeds.
57. Nature of seeds polysaccharide from Cassia glauca Lam. plant
Ravi Prakash1 and R.B. Singh2
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Department of Chemistry, B.S.A. College, Mathura-281 004; 2Department of Zoology, School of Life
Sciences, Dr. B. R. Ambedkar University, Khandari Campus, Agra-282 002
Cassia glauca Lam. plant (Caesalpinaceae) is a large shrub about 10m in height and occurs in
Northern India, Malaysia, Peninsula and North Australia. Seeds are used in Indigenous system of
medicine for the treatment of skin diseases, diabetes, etc. Present manuscript mainly deals with the
isolation, purification and preliminary analysis of seeds polysaccharide in authentic form and its
properties and nature of the constituent sugars. The water soluble seeds powder yielded sugars as: Dgalactose and D-mannose in the molar ratio of 1:4 by column and paper chromatographic analysis.
Derivatives was prepared by usual manner as D-galactose phenylhydrazone, m.p. 172-1730C and Dmannose phenylhydrazone, m.p. 195-1970C. The rotation of polysaccharide is a low positive and
linkages must be α-and β-types. Linkages was confirmed by IR-Spectra (KBr) at 817 cm-1 and 874
cm-1 absorption band which indicated that α-type linkages with D-galactopyranose while β-type
linkages with D-mannopyranose units.
58. Study of natural hair colour dye from heartwood of Haematoxylon campechianum (Linn.)
plant
Ram Prakash Singh1, N.P. Singh2, K.K. Agarwal3 and R.B. Singh4
1,2

Department of Chemistry, Hindustan Institute of Technology and Management, Keetham, Agra-282
007; 3Department of Chemistry, B.S.A. College, Mathura-281 004; 4 Department of Zoology, School of
Life Sciences, Dr. B. R. Ambedkar University, Khandari Campus, Agra- 282 02
Haematoxylon campechianum (Linn.) plant belongs to Papilionaceae or Fabaceae family and
commonly called as logwood, bloodwood, blackwood and Campeche. It is a small bushes tree upto
15m in height. It occurs in India, America, Africa, Brazil, China, Mexico, Malaysia, Indonesia, etc.
Heartwood yielded dyes in darker tints of grey brown, violet, blue and black colour. The heartwood
yielded natural dye as propylene glycol and menthol in henna were carried out 8 times of shampoos
dyeing. The experimental results showed that the L* values (Colour Lightness Change) of dyed hair
pieces containing 5% and 7%, Hematoxylon campechianum (Linn.) 32.3% and 30.5% respectively.
Addition of 7% logwood dye extract in hair to coat on 3 groups of hair pieces which showed that there
is no significant differences (P>0.05) between ΔE mean value 16.68±0.3 of 3 groups of hair pieces
after 8th shampoos and ΔE mean value 16.29±0.40 of 7th shampoos. Results showed that the degree of
hair colour facing tends to be smooth after 7th shampoo. The L* mean value 33.35 of 8th shampoo in
significant difference from the 56.34 of bleached hair colour indicating that after 8th shampoo, the hair
colour lightness can still fads. The ‘a’ and ‘b’ (a=green red axis and b=blue yellow axis) mean values
decreases from 12.96% and 11.58% after 1st shampoo to 3.34% and 7.78 after 8th shampoo and hair
colour obviously changes from red to brown. This hair dye increases the tensile strength of bleached
hair by 53.68%. Experiments proved that the henna mixed with Haematoxylon campechianum (Linn.)
heartwood dye like propylene glycol and menthol can withstand more than 8th time shampooing and it
can effectively cover white hair and strengthen hair. Dye from heartwood can be used in semipermanent hair dyes and it can cover white hair.
59. Study of Bio-ecological of fresh water fish Puntius kolus (Sykes) from Keetham lake and
Yamuna river at Agra (INDIA)
Vineet Kumar and H.B. Sharma*
Department of Zoology, Dr. V.P.S. College, Firozabad; *Department of Zoology, B.S.A. College,
Mathura-281 004
Fresh water fish Puntius kolus (Sykes) belongs to family-Cyprinidae is a small size fish. The
maximum size for adult fish is 10-30cm long and they may resemble miniature carp and are
sometimes brightly coloured. Fishes are omnivorous and their diet include small invertebrates and
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plant matter. Fishes occupies an important position in the animal life for developing the fishery
industries which are facing several problems. Fish is an important food items which lives in aquatic
environment. Puntius kolus (Sykes) fish collected from Keetham Lake and Yamuna river water at
Agra, U.P. (INDIA) for experimental purposes. It showed different biological aspects as shown by
Random method. Present investigation mainly showed variation in the total length and body weight of
fishes in seasonal and annual observations due to their habit, habitat and other parameters. Fish
Puntius kolus (Sykes) is of the high economic values. The fecundity was carried out by volume
occurrence and Fullness method. It was estimated on the basis of mature eggs. The breeding was
carried out by eggs scattering and took place close to the bottom, near or within areas of dense plant
growth. They did not show parental care and adult might eat the young ones.
60. Withania somnifera Dunal (ashwagandha) plant uses in Indian traditional system of
medicine
Deeksha Rajput and R.C. Verma*
Acharya Desh Bhusan Ayurvedic Medicinal College, Bedkihal, Shadiwadi, Belgaon; * Department of
Chemistry, Janta (P.G.) College, Bakewar, Etawah
Withania somnifera Dunal plant belongs to the family-solanaceae and commonly called as
ashwagandha, winter cherry and cultivated in drier parts of India. It grows as a short shrub/herbs upto
35-75cm in height. Plant has long been considered as an excellent rejuvenator, a health tonic and cure
for a number of health complaints. It is a sedative, diuretic, anti-inflammatory, increasing energy and
act as an adaptogen that exerts a strong immunostimulatory and anti-stress agent. It is taken for
treating cold and coughs, ulcers, diabetes, leprosy, nervous disorders, rheumatism, arthiritis, intestinal
infections, bronchitis, asthma, anticancer and a suppressant in HIV/AIDS patients. According to
Indian herbal system of medicine, it is considered as one of the most important herbs with better
adaptogenic properties. Plant contains cuseohygrine, anahygrine, tropine, anaferine, aglycosides,
withanolids, starch and amino acids. Withanolids from roots consists of steroidal molecules to fight
inflammation. It stimulates the immune system, increases memory and helps maintain general health
and wellness. Ashwagandha is known to increase the production of bone marrow and acts anti-aging,
anti-tumour and anti-inflammatory agents. Its steroidal is much higher than that of hydrocarisone
which is common treatment in cancer cases, TB, HIV and AIDS activity and it is recognised as a
blood tonic in gynaecological disorders including anaemia and irregular menstruation. Anxiety
patients can also benefit from ashwagandha plant extracts.
61. Status of anabolic steroids: Perspective in India
Sushil Kumar Sharma1, Yatendra Sharma2, Ekta Sharma3, Saurabh Kumar4 and Ajay Mishra5
1

49/40F, Friends Colony, Gangotri Nagar, Allahabad-211007; 2Ministry of Youth Affairs and Sports,
Textiles and Apparel Designing, Ethelind School of Home Science, SHIATS, Allahabad; 4Department
of Physical Education, Kurukshetra University, Thanesar, Kurukshetra; 5District Hospital
Pratapgarh-230001
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The terms 'steroids', 'roids' or 'juice' usually refer to anabolic steroids, which are synthetic substances
similar to the male sex hormone, testosterone. The term 'anabolic' refers to muscle growth. India is
susceptible to diversion of narcotic and psychotropic pharmaceuticals produced by its industry.
Common illicitly-used drugs are Metandienone (dianabol), Anabol etc. Recent data shows that all of
which are widely available through the importers smuggling the steroids and supplying them directly
to gyms. USFDA-Under the Dietary Supplement Health and Education Act of 1994 (DSHEA) of USmanufacturers and distributors of dietary supplements and ingredients are prohibited from marketing
products that are adulterated or misbranded globally. In the US, anabolic steroids are controlled
substances; they can legally be used with medical prescription. This was determined by the Anabolic
Steroids Control Act of 1990, which added anabolic steroids to the Schedule III drug list. "The abuse
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of steroids by teenagers is a health risk, and that's what parents need to be alert about," although
anabolic-androgenic steroids (AASs) enhance the ability of athletes, but it can cause the destructive
effects on athletes’ health. In this paper, we reviewed and introduced medical consequences of longterm abuses of AASs and investigated their risks of utilization in athletes. Some side effects were
reduced spermatogenesis, testicular shrinkage in men, menstrual disorders and the development of
male characteristics in women, liver toxicity and liver cancer. Some changes such as blood cells
counts, hemoglobin, hematocrit, changes in glucose concentration, sex hormones, liver enzymes,
changes in the parameters concentration related to iron metabolism, BUN, urea, uric acid, creatinine,
LDH have also been observed. The other changes were blood clots, fluid retention, high blood
pressure, cardiovascular diseases, changes in lipid profiles, liver toxicity, jaundice, nausea, vomiting,
oily hair, persistent bad breath, problem with sleeping, severe acne, feet swelling, trembling, shrinking
of the testicles, reduced sperm count and sexual functioning, infertility.
62. Neuronal morphology of different types of neurons in lateral pallium of a cat fish, Clarias
batrachus (Linnaeus, 1758)
U.C. Srivastava and Anil Kumar Ojha
Department of Zoology, University of Allahabad, Allahabad-211002
Clarius batrachus is an air breathing scaleless siluriform fish found in the stagnant water, swamps,
streams and rivers. Four types of neurons were identified in the lateral pallium, viz. unipolar, bipolar,
pyramidal and multipolar which shows mean soma size 10.95, 7.28, 6.45 and 9.07 respectively, mean
dendritic field 69.61, 64.59, 74.40, 75.02 respectively and mean spine density is 10.65, 9.47, 10.25,
14. 56 respectively. The results have been compared with the neurons of tetrapods.
63. Radiolabeling and theranostics evaluation of 99mTc-5-FU
1

Kan Singh Shekhawat, 1R.S. Lokhande 2 and J.K. Bhagat

1

School of Life and Basic Science, Jaipur National University, Jaipur; 2 Department of
Nuclear Medicine & PET-CT, Bhagwan Mahaveer Cancer Hospital and Research Centre,
Jaipur- 302017
The purpose of the study was to conduct radiolabling and theranostics evaluation of 99mTc5-FU. Radio pharmacy lab of hospital was used for used for the radiolabeling of the 5-FU.
The reduction method has been adopted for the radiolabling and SnCl 2.2H2 0 used as
reducing agent. Radiolabling efficiency test was done by the ITLC chromatography. For
theranostics evaluation 3 patient human studies has been done by the help of gamma camera
imaging. The radiolabling of the drug was observed 96.6± 2.2 %. The new radio labelled
drug 99mTc-5-FU can be used wide speared for the solid tumor gamma imaging and
planning of chemotherapy after doing some further clinical tests. The above labelled radio
pharmaceutical can be used for the nuclear imaging as a diagnostic agent as well a pre-chemotherapy
testing radiopharmaceutical for the planning of chemotherapy for solid tumors after doing some
further animal and other evaluations.
64. Detection of biofilm forming potential and genes among bacterial isolates from hypogean
environments of Meghalaya
Subhro Banerjee 1, 2 and S.R. Joshi2
1

Centre for Advanced Studies in Botany,2Department of Biotechnology & Bioinformatics, NorthEastern Hill University, Shillong-793022
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Microorganisms have been viewed as planktonic, free living single cells but predominantly they exist
as sessile multi-species communities forming biofilms in the natural environment. Biofilms are
beneficial for organisms to survive in all possible natural conditions including subsurface rock
environments, such as caves, mines, tunnels, etc. In the present study, among the various in vitro
screening techniques employed for assessment of biofilm forming potential among the bacterial
isolates obtained from the hypogean environments of Meghalaya, the tissue culture plate method led
to a better discrimination between strong, moderate and weak biofilm formers. From among thirtytwo isolates, ten isolates were positive for the presence of at least one of the five genes esp, aap,
icaADBC, cepR and lasI) screened in the present study. Most of the Pseudomonas isolates were
positive for the presence of a gene involved in quorum sensing (lasI), which indicated that
Pseudomonas is actively involved in quorum sensing in the hypogean environments. From the
phenotypic characterization and genotypic detection for biofilm formation employed in the present
study, it was concluded that different forces initiate bacteria for transition to one of a variety of
biofilm states depending on the genetic makeup of the organism and environment.
65. Antisickling activity of mangrove plant Aegiceras corniculatum L
Dhanashree Swami1, Devanand Fulzele2, Pooja Doshi3 and Nutan Malpathak1
1

Department of Botany, Savitribai Phule Pune University, Pune 411007; 2Plant Biotechnology and
Secondary Metabolite section, NA and BTD, Bhabha Atomic Research Centre, Mumbai 4000853;
3
Department of Chemistry, Savitribai Phule Pune University, Pune 411007
Sickle-cell anaemia is an autosomal recessive genetic blood disorder characterized by abnormal, rigid,
sickle shape red blood cell. It is due to the change of an amino acid in position six within the beta
globin chain of hemoglobin molecule whereby glutamic acidis replaced by valine. There are various
attempts going on to find the cheaper and less toxic drug to cure the sickle cell anaemia. This idea
leads to search antisickling activities from medicinal plants as they have diverse application in various
disease treatments. Aegiceras corniculatum L Blanco is an important mangrove of the west coast of
India, small evergreen tree mangrove belonging to the family Myrsinaceae. Embelin (Benzoquinone
derivative) is one of the important secondary metabolite present in Aegiceras corniculatum L which
we are analyzing for antisickle activity. Antisickling activity was studied by different techniques like
reversal of sickle erythrocytes, emmels test, polymerization inhibition, osmotic fragility, hemolysis
inhibition and itano test. Results from this study indicated that the use of cheaper and more accessible
materials to make recipes for SCD management may have been found in the plant extracts. Results
obtained from the experiment for sickling reversion indicates that in vitro action of the Aegiceras
corniculatum L extracts was rapid and More than 50% of sickled erythrocytes were reverted after 180
minutes with all methanolic extracts.
66. Comparative evaluation of adaptive agronomic practices employed for rice production in
Mirzapur district, eastern Uttar Pradesh, India
Pradeep Kumar Dubey, G.S. Singh and P.C. Abhilash
Institute of Environment and Sustainable Development, Banaras Hindu University, Varanasi-221005
Rice security (yield, soil resilience and agrobiodiversity in rice based agroecosystems) is under threat
today, mainly due to overgrowing human population, changing climate and erratic weather events.
Also, the excessively used inorganic fertilizers and pesticides in past has depleted the critical natural
resources required for agriculture to great extent. However, the adaptive agronomic practices
employed by local farmers are sustainably resolving such challenges. In this backdrop, agricultural
surveys and farmers field based experimental observations were conducted in year 2016 in Mirzapur
district of eastern U.P., India. Local agronomic practices employed in 7 different farmers field (F1F7) at 3 selected sites (S1-S3) were comparatively evaluated based on crop yield and soil quality data.
Results obtained clearly indicates that suitable mixtures of organic and inorganic agro-inputs showed
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better yield (including tiller and spike number; tiller and root length), soil quality (specially SOC,
MBC, WHC, Available NPK) and net economic gain. Also, diversity of sensitive faunal species in
rice fields having long term organic inputs was apparently higher. Conclusively, the present study
suggests identification, experimental validation, large scale field utilization and site specific
recommendation of promising adaptive agricultural practices to be highly crucial for increased rice
production with balanced use of fragile natural resources.
67. Ex-situ conservation of Polygonatum verticillatum Linn.
Anchal Rana and Ashok Kumar
Division of Genetics and Tree Propagation, Forest Research Institute, Dehradun 248 195
Polygonatum verticillatum is a perennial species of Western Himalayas which is a renowned ancient
medicinal herb, and is one of eight majestic Himalayan herbs of Indian Ashtavarga. The rhizomes of
the species are rich in functional flavonoids, saponins, saccharides, glycosides, alkaloids, aldehydes,
quinones steroids and hold significance as a diet supplement being rich in essential macro and micro
nutrients. The over exploitation, unscientific management and lack of proper conservation strategies
have altogether led to endangered status of this species. The strategies are therefore required to be
developed so that genetic diversity of the species is conserved and utilized under most sustainable
manner. Therefore, a gene bank was established at High Altitude Herbal Garden of Forest Research
Institute situated at Chakarata, consisting of 149 accessions. The accessions were collected from thirty
one geographical locations spread over three Himalayan states of Jammu and Kashmir, Himachal
Pradesh and Uttarakhand.
68. Neurotoxicity study with epoxiconazole fungicide in chicken
P. Revathi1 and K. Suneel Kumar2
1

Department of Chemistry, Krishna University, Machilipatanam, Andhra Pradesh; 2Department of
Biotechnology, Periyar University, Salem, Tamil Nadu
Neurotoxic potential of epoxiconazole technical was tested in twenty four chickens (egg laying white
leghorn hens). The hens were randomly distributed into four groups viz., G1, G2, G3 and G4, each
group consisting of six birds. To groups G2, G3 and G4, epoxiconazole was given daily by dietary
administration for 21 consecutive days in standard chicken feed at the doses of 500 ppm (low dose),
1000 ppm (intermediate dose) and 2000 ppm (high dose), respectively. Birds belonging to G1 (control
group) were similarly treated, but with standard chicken feed alone. On day 21, 3 birds from each
group and on day 42, the remaining birds from all the groups were sacrificed for gross pathology.
Brain, spinal cord and sciatic nerve were isolated from individual bird for histopathological
examination. Daily observations were made on neurotoxic behavioural signs, body weight, feed
consumption, egg yield and egg weight of individual bird of all the groups. Blood samples were
collected from the wing vein of the birds belonging to all the groups on day 0 (pre-exposure), day 21
(on termination of exposure) and on day 42 (at the end of post-treatment period) for haematological
and biochemical investigations. The NOEL of epoxiconazole, for chicken (white leghorn hens), under
the conditions of this neurotoxicity study was considered to be 2000 ppm.
69. Morpho economic assessment of local landraces of urd bean (Vigna mungo L. Hepper)
Laxmipreeya Behera, K.C. Samal and G.R. Rout
Department of Agricultural Biotechnology, College of Agriculture OUAT, Bhubaneswar- 751003
Urd bean (Vigna mungo L. Hepper) ranks fourth among pulses with a total area of 32.38 lakh ha,
production of 13.96 lakh tonnes and productivity 430 kg/ha. The average yield of urd bean in Odisha
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is 263 kg/ha. It is a short duration and photo insensitive crop which fits well in different cropping
situations, especially intensive crop rotations due to its characteristics to fix the atmospheric nitrogen.
Odisha has a rich diversity of urd bean landraces possibly due to the agro-climatic situation desirable
for urd bean cultivation. In the present investigation a set of 60 local landraces along with four
improved varieties (checks) were collected from the different agro-climatic regions of Odisha and
evaluated for their agro-morphological characters. The landraces exhibited wide variation in stable
morphological characters as well as agronomic traits. The local land races viz. ‘Puri local-2’,
‘Sambalpur local’, ‘Jashipur local’, ‘Jagatsinghpur local’ and ‘Puri local 3’ have been identified with
higher level of field resistance to Mungbean Yellow Mosaic virus (MYMV). More number pods per
cluster, higher number of pods per plant, higher seed test weight with high yield potential were
recorded in the following landraces ‘Jagatsinghpur local’, ‘Jashipur local’, ‘Puri local- 2’.
70. Enhanced cold tolerance in transgenic black gram (Vigna mungo L.) overexpressing
Arabidopsis ICE1gene
Gracia Priya Kumari, Dhaneswar Swain and Saurabha Tripathy
Department of Biotechnology, College of Agriculture, OUAT, Bhubaneswar
Climate change has an enormous effect on crop yield and production. Therefore, there is autmost need
to develop a genetic modified crop particularly in pulses. Plants respond with changes in their pattern
of gene expression and protein products when exposed to low temperatures. Blackgram (Vigna mungo
L.), is an important pulse crop containing about 26 per cent protein and has a number of nutritional
benefits which makes it one of the highly prized pulses in India. Many species of tropical or
subtropical origin are injured or killed by non-freezing low temperatures, and exhibit various
symptoms of chilling injury such as chlorosis, necrosis, growth retardation and inhibition of
flowering. The overexpression of an Arabidopsis ICE1 gene in transgenic black gram plants
conferring enhanced cold tolerance is reported herewith. Cotyledonary node explants were
transformed
via
Agrobacterium
tumefaciens
mediated
transformation
using
pCAMBIA2301vectorwith the construction of ICE1 gene with RD29A promotor. Putative
transformants were screened through medium having kanamycin (50mg/ml). Polymerase chain
reaction was also adopted to confirm the presence, integration and copy number of transgenes in T1
transgenic lines. Under cold stress conditions, T1 transgenic lines displayed no damage and stronger
growth phenotypes. These results indicated that the activity ofICE1 gene contributing enhanced cold
tolerance in transgenic black gram.
71. Effect of physical exercise on radiation tolerance: A study in Drosophila melanogaster
Deeksha Kunder and Rajashekhar K Patil
Department of Applied Zoology, Mangalore University, Mangalagangothri-574 199
The physiological responses in humans to physical exercise are clear, rapid and long lasting. Insects
do offer excellent models for physiological studies. A new protocol designed and standardized by us
permits imparting controlled physical exercise to Drosophila melanogaster in the form of climbing,
utilizing negative geotaxis. The work describes the protocol and the changes affected by physical
exercise in body weight, levels of trehalose, protein revealed by biochemical estimations. Increase in
proline levels following exercise indicates mobilization of this amino acid to supplement energy
production and stress. There is decrease in Total Antioxidant Capacity indicating stress. Drosophila is
tolerant to gamma radiation and the LD50 is ~1200Gy. This feature permits higher resolution of
observations in radiation tolerance studies. Wild type Canton S control flies (which were not
exercised, 20 days old) had a LD50 values for gamma radiation of 941.1 Gy (males) 971.6 Gy
(Females). When exercised for 20 days it was is 815.09 Gy and 658.23 Gy respectively. The process
of exercising flies is energy consuming as well as stressful making a radiotolerant organism
radiosensitive.
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72. Evaluation of responses of Lamellidens corrianus exposed to cupric chloride dihydrate using
multi markers
Rasul Jafar Jamadar, Anju Mundhe and Sangeeta Pandit
Department of Zoology, Savitribai Phule Pune University, Pune
The present study undertakes an overall assessment of toxicity of Cupric Chloride dihydrate
(CuCl2.2H2O) by combining the use of biochemical (Acetylcholinesterase, oxidative stress markers),
physiological (Rate of oxygen consumption), bioaccumulation, Metallothionein (MT) induction and
histopathological studies in fresh water mussel L. corrianus. Animals were exposed to sub lethal
concentration (0.1 ppm, Lc50/10) of CuCl2 .2H2O for 7 (T1) and 14 days (T2), after exposure animals
were transferred to water for 4 days to assess the recovery pattern. The results demonstrated that
activities of MT, AchE, lipid peroxidation and catalase were increased but inhibition of Glutathione
S-transferase and Glutathione Reductase was observed in most of the tissues. Bioaccumulation of
copper was in correlation with significantly increased MT activity in both the exposure groups.
Increase in rate of oxygen consumption was observed after T1, however decrease was observed after
T2. Fusion of gill lamellae, degeneration of epithelial layer, hypertrophy of connective tissue and
hyperplasia of mucous gland cells was observed in gill tissue. The selected biomarkers are useful
tools for biomonitoring the response of mussels exposed to pollutants.
73. New analytical HPLC method for determination of dimethomorph fungicide residues in
onions
K. Parameshwar
Department of Pharmacy, Princeton college of Pharmacy, Korremulla
A simple and inexpensive method was developed using solid-phase extraction, together with gas
chromatographic method and high performance liquid chromatographic method for determination of
dimethomorph residues in onions. The evaluated parameters include the extracts by silica gel packed
column using dichloromethane, n-hexane and acetonitrile, n-hexane mixture (30:70) solvents. The
method was validated using onion samples spiked with dimethomorph at different fortification levels
(0.05 and 0.5 mg/kg). Average recoveries (using each concentration six replicates) ranged 84-95%,
with relative standard deviations less than 2%, calibration solutions concentration in the range 0.055.0 mg/L and limit of detection (LOD) and limit of quantification (LOQ) were 0.02 mg/kg and 0.05
mg/kg respectively. Finally the onions residue samples were analyzed by HPLC.
74. Colonization of Trichoderma asperellum T42 enhanced root differentiation and plant
biomass mediated through nitric oxide generation in pea
Bansh Narayan Singh1,2, Gopal Shankar Singh1 and Padmanabh Dwivedi2
1

Institute of Environment and Sustainable Development, Banaras Hindu University, Varanasi
221005; 2Department of Plant Physiology, Institute of Agricultural Sciences, Banaras Hindu
University, Varanasi 221005
Root serves as an interface between soil and plants which help in the recruitment of nutrients by the
plants; microbes can improve it. Increasing evidence shows that soil inhabiting rhizospheric microbe
Trichoderma colonizing on the root surface which improved growth and nutrients acquisition
efficiency in plants. In this investigation, pea plants were used in the analysis of nitric oxide (NO)
production, cytosolic Ca2+, expression of nitrate reductase, lateral root growth, shoot growth and total
N content in seed bio-primed with Trichoderma asperellum T42 (T42). Pea seeds bio-primed with
T42 enhanced lateral root, root length and root/shoot dry mass at 40 and 70 days of treatment as
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compared to control. NO is signaling agent associated with development of many physiological
processes during plant growth. But it remains unclear whether NO is involved in nitrogen utilization
efficiency mediated through T42. But, T42 increased NO generation possibly mediated through
enhanced transcript level of nitrate reductase. This nitrate reductase based NO emission in pea roots
participated in lateral root differentiation and plant biomass production at 40 and 70 DAS. The
findings suggest that colonization of T42 on root surface increased NO generated and lateral root
differentiations which help in increased nutrient utilization efficiency (nitrogen) through root surface
linked to improved grain quality and yield production in pea.
75. Assessment of acute toxicity for Chlorpyrifos in Eudrilus eugeniae and its impact on AChE
activity
Rishikesh K Tiwari, Shikha Singh and Ravi S Pandey
Biochemistry Laboratory, Department of Zoology, University of Allahabad, Allahabad-211002
.
Pesticides have created a fatal threat to the target organisms primarily however these can also cause
serious problems in different non- target organisms. Earthworms may deposit 60% - 80% of the total
soil biomass. The present study was aimed to explore the effect of chlorpyrifos on earthworm,
Eudrilus eugeniae.
E. eugeniae were exposed to different concentrations of chlorpyrifos
(organophosphate) for 48h by paper contact toxicity method. The LC50 for commercial grade
chlorpyrifos was found to be 0.165 μg/cm2. In order to study the effect of chlorpyrifos, E. eugniae
were exposed to 5% and 10% of LC50 of chlorpyrifos. Alterations in morpho-behavioral patterns like
coiling, clitellar swelling, mucus release, and bleeding followed by segmentation of body in
earthworm were observed during experimentation. Acetylcholinesterase (AChE) activity was assayed
in pre- clitellar, clitellar and post- clitellar region of body segment. Significant decrease in AChE
activity was recorded in the following sequence pre-clitellar > post – clitellar > clitellar regions upon
exposure. Reduced AChE activity indicates the effect at neuronal level. Further, biochemical
molecular and histopathological studies are underway to have insight into the mechanism of action of
chlorpyrifos.
76. Oxidative stress biomarker in fresh water teleost, Channa punctatus exposed to triazophos
Shikha Singh and Rishikesh K Tiwari
Biochemistry Laboratory, Department of Zoology, University of Allahabad, Allahabad-211002
Pesticides contributed greatly to pest control and agricultural output whose remarkable proportion
reaches to aquatic system by runoff. This results in contamination of water bodies and causes serious
health problems to non- target organisms including fish. It also affects the human health by
biomagnifications. Therefore, present study was carried out to investigate the acute intoxication with
triazophos (organophosphate) to explore some changes in activities of anti-oxidant stress parameters
as (Super Oxide Dismutase; SOD), (Catalase; CAT), (Glutathione-S-Transferase; GST), (Glutathione
Reduced; GSH) and (Lipid peroxidation; LPO) in a fresh water teleost, Channa punctatus. Fishes
were procured, acclimatised under laboratory conditions and were fed with commercially available
fish pellets ad libitum. To study the effect of triazophos, fishes were exposed to 5% & 10% doses of
LC50 of triazophos up to 96h. After exposure, the fishes were sacrificed and the tissues (brain, liver,
kidney, gills and muscles) were collected. A significant dose-dependent increase (p<0.05) in level of
anti-oxidant stress parameters were observed in exposed group as compared to control. This
preliminary study reflects the effect of triazophos on C. punctatus which serves as the potential
biomarker of pesticide in water.
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77. Toxicological assessment of fertilizer industry effluent and its impact on hematological
parameters and acetylcholinestrase (AChE) activity in a fresh water, teleost Heteropneustes
fossilis.
Upma Singh and Ravi S. Pandey
Biochemistry Laboratory, Department of Zoology, Allahabad University, Allahabad-211002
Industrial discharges contaminate natural resources. Though industries are warranted to release their
effluents after detoxifying treatment, the cases of overlooking such claims are also apparent. Present
study was aimed to study the toxicity level of both treated and untreated fertilizer industrial effluents,
and their impacts on a fresh water teleost, Heteropneustes fossilis. Fishes were exposed to different
concentrations of effluent for 96h. After exposure, fishes were sacrificed and various tissues and
blood were collected. The hematological (TLC, DLC, %LC, %Hb, MCV, MCH and MCHC)
parameters in blood and AChE activity in tissues was determined by standard physiological and
biochemical methods. Significant decrease in TLC, DLC, %Hb, MCV, MCH and MCHC levels was
noted however there was a sharp increase in Neutrophil number. A fall in the specific activity of
AChE was recorded after exposure to pre-treated effluent in following order, Brain > Gills > Muscles
> Liver > Kidney. Our preliminary study suggests an immunomodulatory and altered AChE activity
in H. fossilis which may be a threat to their mortality upon prolonged/chronic exposure.
78. Time dependent mapping of reactive oxygen species in different rice genotypes under
arsenic stress
Poonam and Sudhakar Srivastava
Institute of Environment and Sustainable Development, Banaras Hindu University, Varanasi
Arsenic is known to accumulate in significant amounts in rice. However, the mechanistic details of
arsenic stress signaling and responses are yet to be fully understood. This work was therefore planned
to analyze the responses of two contrasting genotypes of rice (Oryza sativa L.) viz., Pooja and CO-50
against arsenic stress in a time dependent manner. The major focus of this work was to understand the
signaling of arsenic stress (25µM) and hence short time points of 15 min to 60 min were chosen. The
identified contrasting genotypes were screened from a panel of 80 genotypes collected from different
locations in India. The staining of roots and leaves was performed for H2O2 (Diaminobenzidine: DAB
and Dichlorofluoroscene diacetate: DCF-DA) and for O2-(Nitrobluetetraozlium: NBT). H2O2 and O2were detected in stressed leaves was found in both the genotype for 30 min to 60 min at varying
degree. DCF-DA treated plants showed that root hair responded more in term of H2 O2 production in
comparison to main root. Whereas, arsenic toxicity signaling reached upto the tip of leaf where
changes in H2O2 production were noticed through staining. DCF-DA being more sensitive dye to
H2O2 showed more clear and visible response in 15 min arsenic treatment as compared to DAB.
Further experiments on the responses of antioxidant enzymes are underway.
79. Agricultural recycling of different sewage sludge-fly ash mixture (SLASH) ratios: A way to
sustainable development
Bhavisha Sharma and R. P. Singh
Institute of Environment & Sustainable Development, Banaras Hindu University, Varanasi
Presently, solid waste management (SWM) has become a significant environmental issue of global
concern. Agricultural recycling of wastes like sewage sludge (SS) and fly ash (FA) offers an
alternative for sustainable waste management solution with a potential to recycle beneficial plant
nutrients present in them, thereby minimizing environmental damage resulting from indiscriminate
and unscientific disposal of these wastes. A pot experiment was conducted to investigate the effects of
33

four different sewage sludge-fly ash mixture (SLASH) ratios denoted as A [4 (SS): 1(FA)], B [4 (SS):
2 (FA)], C [4 (SS): 3 (FA)] & D [4 (SS): 4 (FA)] respectively on physiological, biochemical, growth
and yield responses of Spinach (Beta vulgaris L.) plants. Experimental results suggest that, utilization
of SLASH mixture A and D as a fertilizer supplement or soil amendment can be further explored for
Spinach plant in view of the increased chlorophyll and protein content along with antioxidant levels at
40 DAS (days after sowing) in plants grown at different SLASH mixture ratios as compared to control
plants. This indicates towards active antioxidant defense mechanism which resulted in significant
increase in growth parameters (root & shoot length, leaf number and area), biomass accumulation and
yield of plants.
80. Gaining insight into the roles and mechanisms of non-coding RNA in plants
Alok Sharma and Santosh Kumar Upadhyay
Department of Botany, Panjab University, Chandigarh-160014
Non-coding RNA (ncRNA) is the class of RNA having no or very less coding potential and
contributing ~97% of the eukaryotic genome. These are important biological molecules involved in
wide range of processes and crucial for the gene functioning. It covers both housekeeping ncRNAs
(e.g., t-RNA, r-RNA etc.) and regulatory ncRNAs (e.g., lncRNA, miRNA, siRNAs etc.). Highthroughput RNA sequencing technologies are pioneers in deciphering the functions of lncRNAs in
diverse species. The interpretation of high-throughput RNA-seq data with the help of bioinformatics
analysis has decrypted the transcript level of non-coding RNA. The long non-coding RNAs are type
of regulatory ncRNA having length ≥200 bp and share similarity to mRNA in many features like
splicing, polyadenylation and conserved sequences except the coding potential. They regulate the
gene expression by histone modiﬁcation, promoter interference, target mimicry, antisense
transcription, dsRNA degradation etc. They exhibited differential expression in tissue developmental
stages, and modulated expression under stress conditions. The diverse role of lncRNAs in biotic stress
responses, phosphate homeostasis, vernalization, nodulation, plant fertility, photomorphogenesis etc.
provides a perspective on understanding the mechanism of gene regulation in various plant species.
The study will focus on different mechanisms of lncRNA mediated gene regulation in plants.
81. Comprehensive analysis of cation-proton antiporter (CPA) protein family in Triticum
aestivum (bread wheat)
Himanshu Sharma and Santosh Kumar Upadhyay
Department of Botony, Panjab University, Chandigarh-160014
The homeostasis of ion and pH in plants is important for their survival. The monovalent cation-proton
antiporters (CPA) are key regulators of intra-cellular ion and pH homeostasis, and play vital roles in
plant development, nutrient uptake and signal transduction pathways. In the present study, a total of
106 CPA genes were identified in Triticum aestivum, an important cereal crop. They were distributed
on different chromosomes and A, B and D sub-genomes indicating maximum occurrence on
chromosome 5 and B sub-genome. The gene architecture analysis in terms of intron-exon
organization, variation in splice sites and occurrence of cis regulatory elements in promoter region
was explored. The proteins were analyzed for the presence of conserved motifs and domains. In
addition, various physico-chemical properties including molecular weight, isoelectric point (pI) and
protein length were studied. Furthermore, the CPA proteins were found to be localized exclusively in
plasma memberane having transmembrane helices ranging from 5 to 13. Phylogenetic tree was
constructed to further explore the evolutionary relationship amongst the CPA proteins. The expression
profiling was carried out in various tissue developmental stages and under different biotic and abiotic
stresses. The study will be helpful in selecting potential genes for future studies.
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82. Stress responsive lectin receptor kinases (LRK) gene family in Triticum aestivum
Shumayla
Department of Botany, Panjab University, Chandigarh-160014
Lectin receptor kinases (LRKs) are a class of receptor like kinases (RLK) protein family, which play
critical role in plant development and stress response. Herein, we identified 263 TaLRK genes in
Triticum aestivum, which were categorized into two calcium-dependent lectin (C-LRK), 84 legumelectin (L-LRK) and 177 bulb-lectin (B-LRK) domains. They were distributed throughout the genome
of T. aestivum. In total, 9 and 58 duplication events were also predicted in L-LRK and B-LRK,
respectively. Both L-LRKs and B-LRKs were subdivided into four phylogenetic groups, showing
conserved evolutionary relationship of homologous and orthologous genes from multiple plant
species. Gene ontology analysis indicated TaLRKs role in binding, signaling and receptor activities.
High-throughput transcriptome data and qRT PCR analyses in various developmental stages, and
stress conditions provided insight into modus operandi of TaLRKs during these conditions. Some of
the TaLRK genes were found to be highly affected during a particular stress, which indicated a
specialized role of each LRK gene in a specific stress condition. These results described various
characteristic feature and expression pattern of TaLRK genes, which will pave the way for functional
characterization of this important gene family in wheat.
83. Effect of change in mean monthly temperature (MMT) and pH on the larvae of Culex
quinquefasciatus collected from North 24 Parganas district of West Bengal
Rhitayu Chakraborti1 and Probir Kumar Bandyopadhyay2
1

Parasitology Laboratory , Department of Zoology , University of Kalyani, 2Parasitology Laboratory ,
Department of Zoology , University of Kalyani , Kalyani- 741235
Culex quinquefasciatus Say, commonly known as the southern house mosquito, is a medium-sized
brown mosquito which is the principal vector of the filarial worm, Wuchereria bancrofti and has been
recently reported to be one of the vectors of Japanese Encephalitis virus in India. Environmental
parameters of temperature and pH affect the life cycle of mosquitoes. Temperature affects every stage
of the life cycle of Culex sp. The length of the developmental stages has been found to be inversely
proportional with the increase in environment temperature. Mosquito larvae survive in a wide range of
pH much greater than those tolerated by other aquatic animals. Since the effect of habitat and weather
parameters on Culex quinquefasciatus have not been well studied, the effect of changes in the Mean
Monthly Temperature and pH of the larval habitat on the larval count of Culex quinquefasciatus of
North 24 Parganas district of West Bengal have been studied and found that the larval count varied
significantly with the Mean Monthly Temperature (MMT) (p value = 0.003) but not with pH (p value
= 0.445). The maximal larval count was obtained in the temperature range of 27°C and 36°C with the
highest at 33°C. The pH range of 6.65 to 7.05 supported a high larval count with the maximum count
obtained at 7.05.
84. Size structure and Exploitation pattern of Ailia coila (Hamilton 1822) from the Ganga river
at Allahabad, India
Nidhi and Anita Gopesh
Department of Zoology, University of Allahabad, Allahabad-211002
Two stressors viz. fishing pressure and invasion of exotic species are the most dangerous climax for
threat of economically important fish species of freshwater and Ailia coila is one of these. This small
sized minor catfish belongs to Schilbeidae family of order Siluriformes. Present investigation was
undertaken to study the exploitation pattern in the river Ganga. The fish samples were obtained
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randomly during the months of July 2015 to June 2017 from the Ganga river at Allahabad. The size
structure of the fishes varied from 79- 200 mm of total length. The collected fishes were grouped into
different size groups with 10 mm size interval. Maximum exploitation was recorded in 141-150 mm
size group with 20.51% and minimum in 91-100mm size group with 0.64% in the collected samples.
The exploitation pattern indicated that the middle sized group fishes are overfished as they are
preferred fish as cheap food by fisherman and consumer society in the wake of diminishing
population of indigenous fish groups of rivers year after year. It is observed that the middle sized
group was highly exploited as compared to small and large sized groups of fishes. Stock of mature
fishes is very healthy in the Ganga river at Allahabad, India.
85. Study of sequential opening of flowers in Gloriosa superb (L) medicinal plant
A.S. Gawali, S.S. Narkhede and V.D. Tripathi
College of Forestry, Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli, Ratnagiri-415712
The field experiment was conducted to study of sequential opening of flowers in Gloriosa superb (L)
medicinal plant. It is cultivated for its seeds and roots for extraction of colchicine and colchicoside
forming the principal source of drugs. The investigation to study of causes of the low seed set in this
species is both self and cross pollinated and seed set dependent upon both pollinator activity and the
time of pollination. To overcome this problem the species has developed the mechanism of sequential
opening of its flower. An average of six flowers develops fully on a branch and they open in
sequential manner. The first flower opens towards the base of the branch with subsequent flower
opening away from the first flower. No two flowers on a branch were observed to be at same stage of
development at any given time. The next flower open only after the earlier flower has under gone
pollination which is characterized by stigma losing receptivity and perianth colour gradually changing
to scarlet crimson. The low seed set in the species is a consequences of pollinator limitation and the
stigma receptive stage is characterized by the perianth colour being crimson at the tip yellow in the
middle and greenish at the base. This study is important for the crop improvement.
86. Presence of paraneuronal pseudobranchial neurosecretory system in certain hill-stream
fishes of India
Sonal Tripathi and Anita Gopesh
Department of Zoology, University of Allahabad, Allahabad-211002
Pseudobranchial neurosecretory system is a paraneuronal neuroendocrine system found in the gill
region of certain fishes. This is the third system of neurosecretion in fishes apart from two known
ones i.e hypothalamo hypophysial system of brain and caudal neurosecretory system of tail in fishes.
This system has been found to be present uniformly in all the catfishes in association with carotid
labyrinth- a chemosensory structure found in fishes and amphibians. Besides catfishes the system has
been found to occur in some non-catfish species which possess pseudobranch or carotid gland. Present
investigation has been undertaken on certain hil-stream fish species of India namely Barilius
bendelisis, Barlius barna, Schizothorax richardsonii and Botia lohachata in order to verify the
veracity of this system in these fishes .The histological investigations undertaken on these fishes using
neurosecretion specific staining technique has revealed presence of a full- fledged neurosecretory
system in the gill region of these fishes with a site of secretion – the cell perikarya and means of
transport- the axon processes. However, a neurohaemal organ for the release of the bioactive
substances in the blood circulation as present in neurohypophysis of brain and urohypophysis of tail is
lacking, instead of which multiple neurohaemal contact sites are seen between blood vessels and cell
process endings. The system has been observed to be present in close association with pseudobranch
in Barilius bendelisis, B. barna and Schizothorax richardsonii and with carotid labyrinth in Botia
lohachata. The functional significance of the system in the biology of these fishes awaits further
investigation, but the experimental investigation undertaken on the system has revealed involvement
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of this system in condition of hypoxia and surfacing behavior of these fishes. Presence of the system
in hill-stream fishes, where low O2 concentration in water is not seen raises certain questions, which
need to be addressed by more in depth investigations on hill-stream fishes.
87. Studies on in vitro antioxidant activity of Terminaliabelerica fruit extracts
Ashutosh Gupta and Abhay K. Pandey
Department of Biochemistry, University of Allahabad, Allahabad-211002
Terminalia belerica has been valued in traditional medicine system for treatment of various diseases
including anaemia, asthma, cancer, inflammation, rheumatism and hypertension etc. In the present
study, the free radical scavenging and antioxidant activities of hexane, ethyl acetate, methanol and
water fractions of the T. belericafruit were assessed using in vitro assays and results were compared
with standard antioxidant compounds such as gallic acid, quercetin and ascorbic acid. Among the
different fractions tested, the ethyl acetate fraction exhibited higher antioxidant and radical
scavenging activity against 1,1-diphenyl-2-picrylhydrazyl (DPPH), ABTS, FRAP and OH radicals.
The amounts of total phenolic (TPC) and flavonoid content (TFC) were also determined. A linear
relation was observed between the phenolic content and the antioxidant parameters. The results
suggested that TPC and TFC contribute significantly to the antioxidant activity of the T.
belericafruits.
88. Renoprotective effect of cinnamaldehyde against xenobiotic induced toxicity in rats
Ramesh Kumar and Abhay K. Pandey
Department of Biochemistry, University of Allahabad, Allahabad-211002
Chronic kidney diseases are continuously seeking the attention of many researchers. Small alterations
in kidney function are strongly linked with increased mortality in chronic liver diseases. Serum
creatinine is one of the important markers for assessment of renal function which is significantly
affected by the degree of cirrhosis and hyperbilirubinemia. Improved understanding of the
pathophysiology of kidney injury and development of more accurate measures of kidney function are
necessary to evoke a positive shift in kidney injury diagnosis, treatment, and outcomes. Isoniazid
treatment in tuberculosis patients on long term drug regimen results in hepatotoxicity coupled with
renal dysfunction. Present study reports the efficacy of cinnamaldehyde (active component of
cinnamon) as renoprotective agent in isoniazid induced renotoxicity. Renal injury was induced in
albino Wistar rats by oral administration of isoniazid for 3 weeks. Increase in renal function markers
(urea and creatinine in serum) and malondialdehyde, the kidney tissue antioxidant marker was
observed along with decrease in GSH, FRAP superoxide dismutase and catalase in tissue. Rats fed
with cinnamaldehyde showed potent renoprotective activity by lowering the elevated renal markers
and by increasing tissue antioxidant level. This mitigation of renal damage was correlated with
antioxidant activity of cinnamaldehyde.
89. Hepatoprotective efficacy of ascorbic acid in synthetic food color induced toxicity in albino
wistar rats
Risha Ganguly
Department of Biochemistry, University of Allahabad, Allahabad-211002
Various chemically synthesized materials are used in the food industry to color food and give
attractive appearance. Some of them are highly toxic in nature and therefore are even banned in most
countries. Metanil yellow (MYL), a highly water soluble mono azo dye, is a non-permitted food color
which is widely used to give a bright yellow color to various food stuffs. In the present study, the
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hepatotoxic effects of MYL and the ameliorative efficacy of ascorbic acid was evaluated in rat model.
The amount of hepatotoxicity caused by MYL was studied on several enzymatic blood serum
biomarkers and liver tissue homogenates. The levels of ALP, AST, ALT, total bilirubin and
cholesterol in blood serum were found to be elevated on administration of MYL (100mg/kg BW)
while levels of SOD and CAT in tissue homogenates and total protein and albumin decreased in blood
serum. However, administration of ascorbic acid (100mg/kg BW) improved some of these markers
suggesting hepatoprotective potential of ascorbic acid against MYL induced toxicity.
90. Anti-diabetic activity of Callistemon lanceolatus leaf extract on alloxan induced diabetic rats
Ramesh Kumar and Amit Kumar Singh
Department of Biochemistry, University of Allahabad, Allahabad-211002
Diabetes mellitus is a metabolic disorder associated with other pathophysiological conditions such as
hypertension and hyperlipidemia. Patients with diabetes have an increased risk of developing
cardiovascular diseases. Since the advent of human civilization, plants and other natural sources have
been utilized as a source of medicine. Recently, extracts and other byproducts of many plants have
been reported to possess a variety of medicinal properties. Many people have been using Callistemon
lanceolatus leaves to treat diabetes-related problems in Haryana regions of India. However,
hypoglycemic effect of this plant has not been validated scientifically in animal model. Hence present
research work was done to explore the anti-diabetic efficacy of C. lanceolatus leaf in alloxan-induced
diabetic Wistar rats for 14 days. Glibenclamide, the standard oral hypoglycemic drug, was used as
control. Oral administration of C. lanceolatus methanolic extract in diabetic rats for two weeks
resulted in reduction of blood glucose, serum cholesterol, triglycerides, SGOT, SGPT, ALP,
creatinine, bilirubin, blood urea nitrogen and improved HDL-cholesterol and body weights as
compared to the diabetic control group.
91. Silver nano-particles mediated cyto-morphological variations in Phaseolus vulgaris L
Nitu Chaudhary
Plant Genetics Laboratory, Department of Botany, University of Allahabad, Allahabad- 211002
The silver nanoparticles are now-a-days frequently used in a wide range of products owing to its
effective antimicrobial property against a number of microorganisms. However, the enhanced use of
nanoparticles has raised concern over its toxicity on the organisms as well as on the environment. The
present study envisages the effect of silver nanoparticles on the growth profile and cytological
behaviour in Phaseolus vulgaris L. The seeds were treated with three different concentrations of
nanoparticles viz. 12, 32 and 52μg/ml. The results revealed that there have been variations in the
morphological parameters of treated plants. The microsporogenetic analysis showed that the course of
meiosis was normal in control plants, while in the treated sets a number of chromosomal aberrations
were observed such as precocious movement of chromosomes, un-orientation, scattering, stickiness,
bridges, laggards, disturbed polarity and micronuclei etc. The total abnormality percentage increases
from 6.17% (at 12μg/ml) to 13.14% at the highest dose (52μg/ml). The effect of induced meiotic
aberrations was evident on the pollen fertility also as it was found to be significantly co-related with
it.
92. Limnological studies of Adampura pond of Nimar eco-region of Central India
Pooja Mahajan1, Shakun Mishra2 and S.K. Mahajan3
1

Botany Department, Govt. College, Niwali, District Barwani; 2Botany Department, S.N. Govt. P.G.
College, Khandwa; 3 Department of Botany, Govt. P.G. College, Khargone-451001
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In the present paper, various species of algae collected from Adampura dam are reported. Adampura
dam is situated in Nimar eco-region of Madhya Pradesh at a distance of 108 km from Khandwa
Central railway station in South-West direction on way to Barud village. It is very close to the air strip
near Sinkheda village. The length of the dam is 2070 m, height 15.30 m and catchment area is 51.70
sq.km. It is connected by road and easily approachable. Government of M.P. has sanctioned an
amount of Rs. 250 lacs for completion of this project. This dam is recently constructed on Dalki river
in the year 1999-2000. The present work was done in the year 2015-16 and in all 23 algal members
were identified belonging to 22 genera. Out of these, 8 members belong to diatoms, 7 to green algae,
5 to blue-greens and 3 to Euglenophyceae. Spirogyra, Zygnema and Chara are most common among
Chlorophyceae while Navicula, Nitzschia, Pinnicularia, Tabellaria and Synedra are common among
the diatoms. Anabaena, Cosmarium, Tetracentrum and Dictyosphaerium are less common.
Occurrence of Coelastrum species (a green alga) is a new record for the Nimar eco-region of Madhya
Pradesh. Further research work is in progress.
93. Gamma rays induced polygenic variability and impaired male meiosis in Coriandrum
sativum L
Asha Pandey and Girjesh Kumar
Plant genetics Laboratory, Department of Botany, University of Allahabad 211002
Mutagenesis is an important tool to create genetic variability in crops and induce mutations that can
increase yield as well as other quantitative and qualitative traits in crops. Gamma ray is a potent
physical mutagen used in mutation breeding for betterment of crops. Present study has been done to
assess the effect and effectiveness of gamma rays on Coriander. Fresh seeds of Coriander variety CO2 were irradiated with 5 variable doses viz. 100, 200, 300, 400 and 500 Gy respectively from C60
source at NBRI, Lucknow. Irradiated seeds along with control were sown in fields for raising
generation. Effect of gamma rays treatment elicits gradual reduction in most of the agromorphological parameters resulting induced polygenic variability except days to first flower. For
cytological study, young floral buds were fixed in carnoy’s fixative and were transferred in 90%
alcohol after 24 hour’s. A wide range of chromosomal anomalies were recorded in male meiotic cells
such as multivalents, stickiness, bridge, laggards, precocious, etc. The frequency of polygenic
variability and meiotic impairments were dose dependent. However, it was found that low doses of
gamma rays were quiet beneficial and various high yielding potential mutants/variants were screened
in progenies of treated sets.
94. Genetic systems in two species of Artemisia L. inhabiting NW Himalayas
Uma Bharti and Eshan Sharma
Department of Botany, University of Jammu, Jammu
Present study is based upon species of Artemisia i.e. Artemisia nilagirica (C.B.Clarke) Pamp. and
Artemisia scoparia Walst. & Kit. which form sprawling populations including a wide range of altitude
(332-1705 masl) in regions which fall in lower Himalayan ranges of Jammu. The two species differ
with respect to their sex expression as well as meiotic system. Plants of A. nilagirca are
gynomonoecious while that of A. scoparia are functionally monoecious. While A. nilagirica is highly
complex cytologically and capable of generating variations both through its meiotic system as well as
breeding system; all the populations of A. scoparia (Jammu, Rajouri and Kud) are cytologically stable
diploids with 2n=16. Among five populations of A. nilagirica investigated, four cytotypes could be
identified. Although the chromosomal changes have an effect upon the seed set in this species in the
form of reduced percentage of healthy seeds; little amount of variability that survives and adapts is
maintained and ramified asexually through rootstock. The presence of flexible meiotic system has
helped A. nilagirica to expand and spread in a wide range of habitats.
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95. Comparative studies on breeding and pollination systems in two umellifers with different life
history strategies
Asma Javaid and Namrata Sharma
Department of Botany, University of Jammu, Jammu-180006
Family Apiaceae (Umbelliferae), popularly called “Parsley family” is among the large angiosperm
families comprising of 300-400 genera and 3700-3750 species as per various authors (Rechinger,
1972; Cronquist, 1981; Heywood, 1993, 1999; Pimenov and Leonov, 1993). Majority of umbellifers
are known to have a potential for strong outcrossing mediated by diversity of sex expressions, relative
timing of male and female functions and high prevalence of entomophily. Most of the umbellifers
reproduce only sexually and are self-compatible. A unique subgroup (hydrocotyl) in this family
comprises of taxa with small and inconspicuous umbels, not vivid to naked eyes and in having
extensive sprawling in vegetative growth through runners. Members of this group belong to genera
namely Centella, Homolosciadas, Hydrocotyl and Neosciadium. All of them bear small, pseudolateral
umbels, often hidden among leaves and sub-sessile. Presentation will deal with data on breeding
system of a member of this group i.e. Centella asiatica L. (Urban) and its comparison with an
umbellifer showing high outcrossing index i.e Daucus carota L.
96. Breeding system of Hyptis suaveolens ( L) Poit. a species with extended blooming period
Priya Sharma and Namrata Sharma
Department of Botany, University of Jammu, Jammu- 180006
Present study is based on Hyptis suaveolens (L) Poit. of family Lamiacea, a ruderal weed in the area
of study i.e. Jammu, J&K state, India. Majority of the plants of this species enter into flowering phase
during the month of April-May and flowering is at peak from August-September to October.
Thereafter it declines but continues up to January end. Species thus has a long blooming season and
shows both summer and winter flushes. Plant bears flowers in cluster of 3-5 in the axil of leaves. Each
flower is small, sessile, pinkish blue in colour, bisexual and bilabiate. The upper lip is divided into
two lobes and the lower lip is divided into three lobes with central carinal lobe enclosing sex organs.
Anthers dehisce in the closed carinal lobe. Dehisced anthers and stigma remain enclosed in carinal
lobe if undisturbed and the flower is shed with closed carinal lobe. On slight disturbance by insects,
the carinal lobe expands suddenly and releases pollen in an explosive manner. Events of floral biology
and details of insect visits reveal interesting differences during summer and winter flushes. Inspite of
these differences, the fruit set remains high at all times. There is however difference in seed set during
summers and winters.
97. Female driven sexual system in Tephrosia purpurea (Linn.) Pers. and Indigofera linnaei Ali.
Veena Kumari
Department of Botany, University of Jammu, Jammu
The role of female in plant sexual reproduction has always been known to be passive. The female
units remain static while the male units assume motility, or get transported to the female by some
vector. Contrary to this, an interesting mechanism of “Female Lead” has been observed in some
members of Tribe Millettie of Family Papilionaceae. Tephrosia purpurea (Linn.) Pers. and Indigofera
linnaei Ali, two members exhibiting this mechanism, are being presented here as examples. The
stigma in these species bends down along with the style, to the anthers lying below its level, to collect
self- pollen; displaying beautiful postures in the process. It is interesting to note here that the stigma
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makes a direct contact with one of the anthers, captures pollen and then retracts to resume a straight
posture, something never reported in any plant species before. Though the flower in these species
exhibits herkogamy and dichogamy, cross pollination hardly takes place, as flowering in these species
takes place during hot summer months when availability of pollinators becomes highly restricted. To
overcome this limitation, the plants have adopted Stigma-flexing as a novel mode of utilising selfpollen, in order to assure successful seed-set, thereby ensuring the survival of these species.
98. Reproductive strategies and invasion – case studies of some common weeds.
Renuka Kumari and Priya Sharma
Department of Botany, University of Jammu, Jammu- 180006
Weeds have evolved beautiful reproductive strategies to establish themselves in their areas of
invasion. While many combine vegetative and sexual reproduction in various proportions, ones
relying on sexual reproduction only have the ability to secure a good seed bank. Limited studies
available on the pollination biology of weed species relying heavily on sexual reproduction indicate a
shift in their breeding system from outbreeding to selfing particularly in invasion species. Present
study is based on few weed species that form recurrent natural populations on barren lands and fields
in the area of study i.e. Jammu district of Jammu and Kashmir, India. These include Trifolium
dubium, T. fragiferum, Fumaria indica and Hyptis suaveolens. Based on floral morphology these
species apparently look outcrossers, however, details of floral phenology and life cycle confirm them
to be inbreeders. Autogamy/selfing in these weed species seems to have evolved over a period of time
to ensure reproductive assurance. Inspite of them being strictly autogamous and high fruit setter, seed
set/fruit is low. This low seed set is because of the high incidence of ovule abortion indicating
prevalence of inbreeding depression. This shift in breeding system towards selfing ensures
reproductive assurance in these species which ultimately makes them better colonizers albeit at the
cost of low seed set because of inbreeding depression.
99. Exploring pre-treatment of agricultural biomass for bioethanol production
J. Patra1, N.K. Dhal2 and B. Rath1
1

Department Biotechnology, North Orissa University, Baripada; 2Environment and Sustainability
Department, CSIR-IMMT, Bhubaneswar
The objective of this study indicates that explore of the viability of the Agricultural waste using alkali
pretreatment into hydrolysis and to illuminate the reduction of crystallinity effect of structural changes
and degree of polymerization of Banana pseudostem (Musa acuminata) and Jackfruit (Artocarpus
heterophyllus) on its enzymatic digestibility. The hydrolysis was done by Aspergillus niger.
Aspergillus fumigatus, Trichoderma reesei and mixed culture of these microbes, which reduce sugar.
Highest sugar reduces from Banana pseudostem using Trichoderma reesei and Jackfruit using
Aspergillus niger. Finally the fermentation was done by sugar three ethanologenic yeasts,
Saccharamyces cerevisiae, Pichia stipitis, and Canida shehatae for bioethanol production. As the
comparison between two agriculture waste of banana pseudo stem using Saccharamyces cerevisiae
from Trichoderma reesei produced better result than that of Jackfruit waste. The result showed the
efficiency of substrate to promote an increased fermentable sugar to ethanol in alkali pre-treatment.
100. Protective efficacy of cinnamic aldehyde and eugenol against oxidative stress and parasitic
infection
Uma Kant Sharma1, Ashutosh Gupta2, Ramesh Kumar2 and Anil Kumar3
1

Department of Biochemistry, R. R. P. G. College Amethi; 2Department of Biochemistry, University of
Allahabad, Allahabad; 3Department of Biological Science, SHUATS, Allahabad
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Free radicals are highly active and interact with biomolecules leading to many pathophysiological
disorders viz., arthritis, ageing, diabetes, and cancer etc. Living organisms have several antioxidant
systems which normalize actions of these free radicals. When these systems fail a condition known as
oxidative stress is generated which leads oxidation of biomolecules. In addition, visceral
leishmaniasis is a chronic protozoan infection caused by a protozoan Leishmania donovani, is
associated with significant global morbidity and mortality. The present study reports the antioxidant,
cytotoxic and anti-leishmanial activities of cinnamaldehyde and eugenol. The antioxidant potential
was measured in terms of FRAP assay, nitric oxide radical scavenging and anti-lipid peroxidation
activities. MTT assay was used to evaluate the effect of both test compounds on cell viability of
prostate cancer cell line (PC-3) as well as for the assessment of in vitro growth inhibition of
promastigotes as a measure of antileishmanial activity. Eugenol exhibited considerable NO radical
scavenging and reducing abilities while cinnamaldehyde showed comparatively better protective
efficacy against lipid peroxidation. Cinnamic aldehyde also displayed substantial cytotoxic activity
against PC-3 cell line. Both the compounds exhibited moderate anti-leishmanial activity. The study
revealed that both the test compounds have noticeable antioxidant and cytotoxic activities.
101. Insects as pollinators and herbivores: Comparative study in two species of Luffa Mill.
Mamata Jamwal
Depatment of Botany, University of Jammu, Jammu–180006
Among various plant – animal interactions occurring around us, pollination and herbivory are
prominent ones, while the former exemplifies a mutualistic relationship, the later is reverse of it.
Pollinators by their visits influence both quantity and quality of pollen reaching the surface of stigma.
Herbivores on the other hand affect plant reproductive efficiency either through loss of pollen and
ovules or by loss of photosynthetic efficiency or by indirectly deterring pollinators. In order to
analyze these relationships and their correlation with reproductive success, studies were conducted in
two species of Luffa (family – Cucurbitaceae) namely L. cylindrica and L. acutangula growing in
Jammu division of J&K state, India (area of study) and interestingly one among the two was found to
be reproductively more efficient and less affected by herbivory. The presentation will elaborate in
detail on this phenomenon.
102. Studies on physico chemical parameters of Lonar lake Buldhana district India
Rathod M.P.
Department of Zoology, M.J. College, Jalgaon
The Lonar crater has been proved to be caused by an Aerolite Meteor (contain mainly rocky material)
because no metal fragments have been found strewn around the crater. The pH values generally
higher than 10 and occasionally reaching 12. The aim of the present study was to analyse soil and
water samples collected from Lonar Crater lake situated in Dist. Buldhana, Maharashtra, India.
Primarily soil and water were collected from basin of govt rest house by using bottles and soil
container and finally estimated physic chemical parameter of lake .These were estimated by using
biochemical methods. Out of these have found to the pH range from pH 7 to 11. These parameters
were estimated in terms of mg/l. These analysis confirmed that, lake is saline lake, significant for the
environment study and have peculiar biodiversity so it is third most lake basaltic lake in the world.
103. Genetic systems in Artemisia L. -Breeding and meiotic systems of Artemisia glauca and A.
vestita
Gazala Jaffri Mir
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Department of Botany, University of Jammu, Jammu- 180006
Till date, 45 species of Artemisia have been reported from the Indian subcontinent. Of these, 20 have
been described by Kaul and Bakshi (1984) from North West Himalayas with particular reference to
Kashmir. Plants of these species inhabit varied habitats and have found their usefulness in wide
arenas. Genus Artemisia has blessed the world with drugs such as artemisinin, santonin, hispidulin
etc. Though extensive cytological and biochemical data is available for this genus, it stands neglected
for its reproductive details which are crucial for cultivation as well as conservation. In the present
study 2 species of Artemisia have been worked out, namely Artemisia glauca Pall. ex Willd. and A.
vestita Wall. These species are seen growing on the lower reaches of Pir Panjal mountain ranges,
Kishtwar Himalayas and Kashmir Himalayas. Both the species investigated propagate through
perennial root stock. They have varied sex expressions which is gynomonoecy in A. vestita and
functional monoecy in A. glauca. While A. vestita is stable cytologically, 4 populations of A. glauca
investigated presently depict the occurrence of distinct chromosome races. Presentation will elaborate
on the details of these observations.
104. Assessment and control of rodent population in houses of rural area
Y. Saxena
Vedic Kanya P.G. College, Rajapark, Jaipur
Rodent management campaign was organised in two villages of Jaipur district i.e. Nyla and Baraj.
Mainly there are three types of premises, viz. mud houses, stone or brick houses and shop cum
godowns were found in these villages. The total number of houses are 15868 and 32800 and human
population in these two villages are 72982 and 22800 respectively. Agricultural land varied from
62.38 to 92.88 percent. Maximum rodents were found in Baraj (9438.18) then in Nyla (8213.28). The
hygienic condition was poor in Nyla. Among premises, the rodent population varied in the following
order: shop cum godown > kacha house > pucca house. The dominant species in the area were Rattus
rattus, Mus musculus and Rattus meltada.
105. Impact of phytic acid on nutrient bioavailability and antioxidant properties of chickpea
genotypes
Amita Bhadkaria, Neha Gupta and Sameer S. Bhagyawant
School of Studies in Biotechnology, Jiwaji University, Gwalior, India -474011
Phytic acid is considered as the major storage pool for phosphorus in the seeds. Phytic acid is one of
the food component which chelate micronutrient preventing bioavailability for monogastric animals
including humans because they lack enzyme phytase in their digestive tract. The present study, 60
genotypes were screened for MIPS gene, phytic acid content, mineral contents and antioxidant
activity by DPPH radical scavenging method. MIPS gene of 400 bp fragment successfully amplified.
The phytic acid content and DPPH radical scavenging activity among genotypes varied significantly
and it ranged from 14.68-312.22 mg/100g to 2.98-23.21%, respectively. The Fe content was assorted
from 2.41-129.98 mg/100g whereas Zn content from 313.58-1490.47 mg/100g. Maximum Fe was
observed in IPC-06-27 and Zn in ICCV-15614. Highest phytic acid content was observed in ICC4958 whereas antioxidant content was observed highest in ICCV-07110. The relationship between
phytic acid content and mineral bioavailability was strongest in Fe (r = 0.448**) followed by Zn (r =
0.959**). Cluster analysis for phytic acid and antioxidant activity between chickpea genotypes
identified 7 clusters. This study suggests that phytic acid could significantly impair the mineral
bioavailability of chickpea seeds and act as an important antioxidant.
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106. Variations in antioxidant free radical scavenging due to induced heavy metal stress
expressed as proline content in chickpea
Dakshita T. Narvekar1, Neha Gupta1, Nidhi Srivastava2, K.K. Kaul1 and Sameer S. Bhagyawant1
1
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Chickpea seeds being a protein rich legume crop are grown under varied edaphic conditions world
over. The plants absorb various much needed physiologically important trace elements from soil as
various inorganic and organic salts. The present study therefore ascertain the role of copper (Cu),
manganese (Mn), lead (Pb) and zinc (Zn) metal salts at various ascending doses ranging from basic to
teratological levels in kabuli chickpea genotype for 7 days. Total phenolic content as well as total
flavonoid contents were in range of 0.24-0.97mg/g eq. of gallic acid and 0.27-1mg/g eq. of quercetin
respectively. The metal accumulation by the tissues was maximum in Pb (9.41mg/g) and lowest was
in Zn (1.65mg/g) as analysed by AAS. Root length changes observed by growth inhibitory test (GIT)
at 50mg/l were considerable in Pb (19.6%) stress while maximum inhibition resulted due to Cu
(83%). Antioxidant activity of chickpea on average was highest for Zn in FRAP assay although
radical scavenging activity was highest for Mn. Enhancement in proline content was observed under
high doses of Cu (24.03μM/g) and Pb (21.79 μM/g). Pb exerted utmost genomic DNA degradation
compared to Mn, Zn, and Cu. The protein oxidation assay of metal treated seeds resulted in BSA
degradation consequently. This study revealed that increasing metal concentration is inducing
oxidative stress resulting decreased antioxidant activity in chickpea
107. Angiotensin-I-converting enzyme inhibitory and antioxidant effect of bioactive peptides
obtained from different species of chickpea with in vivo antihypertensive activity in
spontaneously hypertensive rats
Neha Gupta and Sameer S. Bhagyawant
School of Studies in Biotechnology, Jiwaji University, Gwalior- 474011
Chickpea, botanically named Cicer arietinium belonging to family Leguminosae is an important pulse
extensively grown and consumed in India. Chickpea seed protein contains essential amino acid
needed by the human body and reported to attribute different health benefits. In present study peptides
obtained from 6 chickpea species were screened for in-vitro ACE-I inhibitory activity. Peptides were
obtained from these chickpea protein concentrates after treatment with alcalase followed by
ultrafltration using 3-, 5- and 10-kDa molecular weight cutoff membranes and antioxidant activity
was determined by the 2,2′-azino-bis (3-etilbenzotiazolin-6-sulfonic) acid method. The peptides with
a molecular weight 3 kDa exhibited highest antioxidant activity and angiotensin-I-converting enzyme
(ACE-I) inhibitory activity. However, the peptidic fraction F-3 kDa of Cicer arietinum showed a
significant ACE-I potential. Importantly, this peptidic fraction decreased 131±3.57 mm of Hg the
systolic blood pressure and 86±1.5 mm of Hg diastolic blood pressure in a spontaneously
hypertensive rat model after 8 h of administration by interperitoneal dose.
108. Vicilin–A major storage protein of mungbean exhibit antioxidative potential,
antiproliferative effects and ACE inhibitory activity
Nidhi Srivastava
Department of Bioscience and Biotechnology, Banasthali University, Banasthali, 304022
Enzymatic hydrolysates of different food proteins demonstrate health benefits. Search for diet related
food protein hydrolysates is therefore of interest within the scope of functional foods. Mungbean is
one of the popular food in India because of rich protein source. In this study, mungbean vicilin protein
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(MBVP) was enzymatically hydrolysed by alcalase and trypsin under optimal conditions. We have
studied the antioxidant, antiproliferative and angiotensin-converting enzyme (ACE) inhibitory
activities of mungbean vicilin protein hydrolysate (MBVPH) vis-a-vis alcalase-generated mungbean
vicilin protein hydrolysate (AMBVPH) and trypsin-generated mungbean vicilin protein hydrolysate
(TMBVPH). The results showed that MBVPH exhibited higher antioxidant potential, ACE inhibitory
and antiproliferative activities than MBVP. The alcalase treated hydrolysate displayed highest ACE
inhibitory activity with IC50 value of 0.32 mg protein/ml. The MBVP showed significant
antiproliferative activity against both MCF-7 and MDA-MB-231 breast cancer cells at the doses
between 0.2-1.0 mg/ml. The data suggested that MBVPH can be utilized as physiologically active
functional foods with sufficient antihypertensive activity. The results indicate that mungbean can be
utilized as a rich resource of functional foods.
109. Post-harvest management measure of Triticum aestivum
Ankit Mishra1, Ravikant Singh2 and Ashutosh Pathak3
1

Department of Botany, Degree College Derva Pratapgarh, Allahabad State University, Allahabad211001; 2 Department of Biotechnology, SVN University Sagar; 3 Department of Botany, SS Khanna
Girls' Degree College, Allahabad- 211003
In India and around the globe, plethora of grains are being damaged or lost due to poor post-harvest
management and conditions of warehouse. The present study was focused on the monitoring and postharvest management conditions of the Triticum aestivum (Wheat). The warehouses adapted treatments
like moisture control (dried grain), temperature control and fumigation on regular interval of time.
Despite of aforementioned treatments some microorganism, insect and rodents seems to be appear
after few months. The post-harvesting loss of T. aestivum was because of Sitophilus granaries. S.
granarius was identified by x-ray radiography of insect. Therefore, a frequent fumigation at an
interval of 120 days has to be done for the proper management of grains.
110. Biological suppression of charcoal root-rot in groundnut by using microbial inoculants
Khirood Doley and Mahesh Borde
Department of Botany, Mycology Laboratory, Savitribai Phule Pune University, Pune-411007
In this investigation, the effects of rhizospheric microbial inoculants such as arbuscular mycorrhizal
fungi (Glomus fasciculatum) and Trichoderma asperelloides were studied as biocontrol agents against
soil-borne pathogen Macrophomina phaseolina in groundnut plant under green house condition. The
application of AM fungi and Trichoderma before sowing of groundnut seeds resulted into
enhancement of growth parameters in groundnut plants and decrease in disease severity by M.
phaseolina when compared to control ones. The defense related physiological, biochemical and
antioxidant activities recorded in roots were significantly up-regulated due to single application of
either AM fungi or Trichoderma species but their combined application resulted into significantly
highest defense related acitivites. The dependency on mycorrhizal association by groundnut plant was
observed to be higher in diseased groundnut plants which signifies the role of mycorrhiza in the
inhibition of pathogen development. However, the mycorrhizal dependency was affected by the
presence of Trichoderma which shows existence of interaction between them. But, in spite of this
negative interaction between AM fungi and Trichoderma species, both of them were found to be
helpful in producing detrimental effects on the pathogen. Hence, the overall results implies that the
AM fungi along with Trichoderma species have the potential as biocontrol agents and help in
increasing the yield for sustainable modern day agricultural system.
111. Deciphering the ABCDE model of flowering in Phalaenopsis equestris (Orchidaceae)
Himani Shukla and Jaspreet K. Sembi
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Department of Botany, Panjab University, Chandigarh- 160014
Orchids are known for their unique architecture and beautiful flowers, making them indispensable to
the floriculture industry. The highly sophisticated flower organization offers an opportunity to
validate the ‘ABCDE model’ and discover new variant genes within the morphogenetic molecular
networks. Studies on ABCDE model have revealed the crucial role of MADS-box gene family in
florigenesis. The conserved nature of MADS-box domain has allowed us to decipher the mechanism
of ABCDE class genes in florigenesis. In the present study, a total of 48 MADS-box genes were
identified including 20 Type I [Mα (12), Mγ (8)] and 28 Type II [MIKCC (27), MIKC*(1)], on an
important ornamental orchid, Phalaenopsis equestris. The MADS-box proteins were characterized for
physico-chemical features, domain and motif organization. Further, the characterization was done for
intron-exon and promoter elements analysis. The discrete pace of duplication events in type I and type
II MADS-box genes has suggested the different evolutionary constrains for both groups. The putative
interaction among ABCDE MADS-box proteins and the differential expression of various classes of
MADS-box gene family in vegetative and reproductive tissues endorses its role in organization of
floral whorls. The present work elucidates the molecular network of MADS-box gene family in
flowering of P. equestris.
112. Characterization of somatic embryogenesis receptor kinases (SERK) gene family in
Phalaenopsis equestris, an economically important orchid
Anshu Alok and Jaspreet K. Sembi
Department of Botany, Panjab University, Chandigarh
Somatic embryogenesis is essential process for in vitro micropropagation of endangered orchid
species. Somatic embryogenesis receptor kinases (SERKs) belong to a small gene family of receptorlike kinases, which are involved in somatic embryogenesis and its related signal transduction. We
identified two SERK genes and eleven SERK like genes, from Phalaenopsis equestris, an
economically important orchid. The proteins consisted of all domains typical of SERK proteins: a
signal peptide, a leucine zipper domain, five LRRs, a serine proline rich domain, a transmembrane
domain, a kinase domain, and the C-terminal region. Phylogenetic analysis indicated conserved
evolutionary relationship of orthologs of SERK genes from various plant species. Gene ontology
analysis indicated role of SERK, inreceptor and ATP binding, signal transduction and protein
phosphorylation. Most of the SERKs consisted of a transmembrane domain and predicted to be
localized in the plasma membrane. Gene structure of SERKs gene family predicted that, the length of
exons and introns varies within members. A diverse expression pattern of SERK genes was found in
various developmental stages including leaf, root, floral stalk, flower, sepal, petal, labellum, and
gynostemium. However, most of SERKs are highly expressed in floral stalk and flower except three
genes, which are expressed in roots.
113. Development of hydrogel polymer for improving water restoration capability of agriculture
soil
Vinay Mohan Pathak, Akash, Neelesh Babu, Ramveer Singh and Navneet
Department of Botany and Microbiology, Gurukul Kangri University, Haridwar 249404
In the present investigation, hydrogel polymers were synthesized and exploited as watersuperabsorbent. These polymers were used to improve water restoration capability of agriculture soil.
The hydrogel polymers were synthesized by using starch and carboxymethyl cellulose (CMC). CMC
based superabsorbent hydrogel having 30-35 % water retention ability was analyzed with three
replicates. Electrical conductivity of polymer films was evaluating by IV characterization. Enhanced
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plant growth was found in polymers amended soil. The study emphasises on the significance of
hydrogel polymers for maintaining the water availability in agricultural soil.
114. Butachlor toxicity is decided by discrete UV-B ambiance: Physiological and biochemical
evidence from Nostoc muscorum and Phormidium foveolarum
Prabhat Kumar Srivastava 1,2,, Sheeba 1 and Sheo Mohan Prasad 1
1

Ranjan Plant Physiology and Biochemistry Laboratory, Department of Botany, University of
Allahabad, Allahabad 211002; 2 Government Degree College, Bhaiyathan, Surajpur-497231
The present study deals with the responses of two cyanobacteria, Nostoc muscorum and Phormidium
foveolarum against butachlor [2-chloro-2,6-diethyl-N-(butoxymethyl) acetanilide] (low dose; 5 µg
mL-1 and high dose; 10 µg mL-1) and UV-B (7.2 kJ m–2 ) alone, and in combination. Both the factors
suppressed growth of the cyanobacteria and this was accompanied by inhibitory effect on
photosynthetic electron transport activities. Both the stressors caused rise in O2• and H2O2 contents
thereby resulting into increased lipid peroxidation. In N. muscorum, low dose of butachlor and UV-B
alone increased the activity of superoxide dismutase (SOD), catalase (CAT) and peroxidase (POD),
while significant inhibition was observed at high dose of butachlor alone, and together with UV-B. On
the other hand, in P. foveolarum an enhanced activity of SOD, CAT and POD (except POD at high
dose of butachlor and UV-B combination) was noticed. Ascorbate content declined in N. muscorum
progressively with increasing intensity of stress while in P. foveolarum varied response was recorded.
Under tested stress conditions, proline content increased progressively in both the organisms. Overall
results suggest that N. muscorum was more sensitive to butachlor and UV-B stress than P.
foveolarum.
115. Some ethnomedicines used by Bhils and Barelas from East Nimar, Madhya Pradesh, India
Shakun Mishra1, Archana More1, Pooja Mahajan2 and S.K.Mahajan3
1

Department of Botany, S.N. Govt. P.G. College, Khandwa; 2 Department of Botany, Govt. U.G.
College, Niwali; 3 Govt. P.G. College, Khargone
Man has surveyed remote galaxies and has stood on the surface of moon but has not so far come
anywhere near to completing taxonomic of the fewer than half a million species of higher plants that
grow on our planet. According to present study 45 plants are naturalized in all parts of East Nimar
belonging to families 12 and 33 genera. A family - wise analysis of all the 45 plants is carried out.
Fabaceae emerges as the largest family followed by Cucurbitaceae and Asclepiadaceae. The other
families, such as Liliaceae shares (3 species), Aristolochiaceae (2 species), Pssifloraceae,
Polygonaceae, Basellaceae, Capparaceae, Sapindaceae, Celastraceae and Combretaceae (1 species
each). The common diseases of the tribals from this area are respiratory disorders, stomach and
abdominal disorders, flatulence, diarrhoea and dysentery, malaria fever tuberculosis, skin diseases,
venereal diseases, conjunctivitis. Besides, there are some diseases reported as specific to men, women
or children in tribal communities. Men occasionally suffer from liver problems, possibly due to
consumption of country liquor, typhoid, headache, eczema and venereal diseases. Constipation and
appendicitis are not common among them because of consumption of large amount of leafy
vegetables. The common female diseases are intestinal worms, anaemia, leucorrhoea, hysteria, and
dysmenorrhoea (painful menstruation); and the abortion practice is not uncommon.
116. Avifaunal checklist of Wagh Dongar, an emerging eco-tourist hillock of Saswad
Bhagyashri S. Mabhavikar1 and Varsha W. Wankhade2
1

Department of Zoology, Waghire College, Saswad, Pune; 2 Department of Zoology, S.P.P.U, Pune
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Wagh Dongar, an emerging eco-tourist hillock in the semiarid, drought-prone Saswad town of
Purandar Tehsil, Pune exhibits a unique semi-arid scrub- grassland habitat of its own characteristics
inspite of the several anthropogenic activities going on and around it. Total 8470 birds belonging to 9
bird orders, 28 bird families and 64 bird species out of the total 137 species observed in Saswad in the
study conducted from May 2011 to May 2014. Insectivorous guild, Order Passeriformes and family
Alauridae were dominant throughout the study. 5 migratory species out of the 11 were exclusive.
Endemic species (Rufous tailed Lark) and near threatened species (European Roller) were also
observed. Species richness and Diversity was highest in October and least in May of each year. Less
number of trees and anthropogenic activities are factors for less avifauna. Restoration of native
vegetation can not only help in survival of existing avifauna but also help in increasing its diversity.
117. Root associated microbiome of oxalogenic Colocasia esculenta (Linn) plant reveals distinct
eubacterial species diversity
Nidhi Bharti1, Megha Kesarkar2 and Mangesh Suryavanshi3
1

Department of Botany, Savitribai Phule Pune University, Pune–411007; 2Symbiosis School of
Biological Sciences, Laval, Pune – 412115; 3National Centre for Microbial Resource, National
Centre for Cell Science, Pashan, Pune - 411021
Plants are also known to release oxalate in soil via root exudates and to contribute to calcium oxalate
(CaOx) pool in soil as result of litter decay. Thus decaying plant material contributes to CaOx input in
soils. The global oxalotrophic bacterial diversity remains unexplored and various niches can be
potential targets for isolating news strains. A study was conducted with the primary objective of
understanding the community structure of root-associated microbial communities in Colocasia
esculenta (Linn.), an oxalogenic plant and to recognize possible bacterial candidates for their
capability to metabolise oxalates. Of the 852 sequences obtained, 311 corresponded to rhizosphere
(S), 250 to rhizoplane (P) and 291 were from non-rhizospheric (NS) soil. Flavobacteriaceae,
Enterobacteriaceae, Moraxellaceae, and Pseudomonadaceae were the major contributors in the
rhizoplanic microbial community assemblage. Paenibacillaceae was the major contributor to the
rhizospherical microbial community. These could provide new biotechnological alternatives,
especially in the probiotic and agronomic research area.
118. In vivo cytotoxic effect of silver nanoparticles synthesized from Andrographis paniculata
with Danio rerio
Shalini Kumari1, Puja Kumari2 and M.A. Mallick 1,2
1

Department of Biotechnology, 2Advance Science and Technology Research Centre, Vinoba Bhave
University, Hazaribagh
Studies on silver nanoparticles have been given immense attention in last few decades by
nanotechnologist in regard of their enormous applications and peculiar properties. With increasing
demand and application, a lot of research and developmental work have been done with respect to
their synthesis and application. Many physical, chemical and biological methods have been
discovered; however, biological methods specifically known as “Green method” have gained special
attention because of biocompatibility. In this study, green methodology has been used to synthesize
silver nanoparticles harvesting the medicinal properties of Andrographis paniculata. Synthesized
nanoparticles were characterized by different standard physical methods like UV-Visible
spectroscopy, Dynamic light scattering, FTIR, SEM and EDX. In vivo cytotoxicity of the synthesized
nanoparticles was determined using zebrafish embryo model. Mechanistic analysis of cytotoxicity
was performed using standard flow cytometry assays. Physiochemical characterizations depicted
successful synthesis of silver nanoparticles with stable zeta potential. Cytotoxicity analysis
determined 125µg/ml LC50 of synthesized nanoparticles for zebrafish. Mechanistic analysis revealed
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the cytotoxicity as a consequence of enhanced reactive oxygen species leading to enhanced apoptosis
in embryonic zebrafish on exposure of silver nanoparticles.
119. Diethylaminoethyl cellulose immobilized pointed gourd (Trichosanthes dioica) peroxidase
in decolorization of synthetic dyes.
Tanvi Goel and N.D. Singh
Kamla Nehru Institute of Child Education, Vivek Nagar, Dist. Sultanpur- 228001
Diethylaminoethyl (DEAE) cellulose adsorbed pointed gourd peroxidase (PGP) was employed in
decolorization of synthetic dyes. The expressed activity of immobilized preparation on fifth repeated
use was ~50% and decolorization achieved for synthetic dyes DR19 and dye mixture (DR19 +DB9)
was 64.9% and 61.5%, respectively. Immobilized enzymes could effectively decolorize up to 88.2%
and 77.4% of DR19 and dye mixture respectively in stirred batch process at 40°C whereas dye color
removal monitored at 30 °C and 50 °C was comparatively low under similar conditions. Immobilized
enzyme in the packed column used for the continuous removal of dye color could successfully
decolorize DR19 and dye mixture to 69.4% and 51.4% after 50 days of operation. Thus, DEAE
immobilized PGP is a simple, economical and effective preparation to remove color of synthetic dyes.
120. Acute toxicity of fuchsin basic (magenta) and its effects on blood parameters of a fresh
water catfish, Heteropneustes fossilis (Bloch)
N.D. Singh and Tanvi Goel
Kamla Nehru Institute of Child Education, Vivek Nagar, Distt. Sultanpur-228001
Fuchsin basic was tested for determining its acute toxicity to H. fossilis. The 24, 48, 72 and 96 hr LC50
values were found to be 130.8, 36.50, 34.30 and 31.20 ppm respectively. The calculated harmless
(safe) concentration of the fuchsin basic was 0.5 ppm. Exposure of the catfish to acute level (6.24
ppm) of fuchsin basic for 96 hrs and to sub-acute (3.12 ppm) for short (10-20 days) and sub-lethal
(1.56 ppm) for 10 days, resulted in significant decrease in serum calcium and protein levels. However,
long-term (30-60 days) exposures to both sub-acute and sub- lethal levels did not produce significant
differences in the serum calcium and protein levels from that of control. The fish elicited
hypercholesterolemia during acute and both short- and long-term exposures to sub-acute and sublethal levels.
121. Silicon nanoparticles (SiNPs) alleviates cadmium (Cd) induced phytotoxicity in rice (Oryza
sativa L.) seedlings
Durgesh Kumar Tripathi1, Shivesh Sharma3,4, Nawal Kishore Dubey3 and Devendra Kumar
Chauhan2
1

Centre of Medical Diagnostic and Research, MNNIT, Allahabad-211004; 2D.D. Pant
Interdisciplinary Research Laboratory, Department of Botany, University of Allahabad, Allahabad211002; 3Centre of Advanced Study in Botany, BHU, Varanasi-221005; 4Department of
Biotechnology, MNNIT, Allahabad-211004
Hydroponic experiment has been conducted to evaluate the impact of silicon nanoparticle against the
phytotoxicity of Cd in rice seedlings. Results suggested that the treatment of cadmium (100µM)
extensively reduced the growth and biomass of rice seedlings conversely. Addition of SiNps (10µM)
successfully control the negative effect of Cd in rice seedlings as compared to control and Cd treated
seedlings. The data of photosynthetic pigments and total protein were correlated with enhanced level
of oxidative stress in rice seedlings which might be due to the enhanced accumulation of Cd contents
in root and shoot of rice seedlings. On the other hand SiNps effectively minimized the toxic impacts
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of above said parameters through dipping the Cd accumulation and regulation of antioxidant enzyme
activities (APX, CAT, SOD and POD). Additionally, data of chlorophyll florescence, cell viability
and flow cytometry also confirmed the analogous pattern of Cd and SiNps interactions and inveterate
the beneficial role of SiNps over the toxicity of Cd in rice seedlings. Overall the authors
recommended that application of SiNps is more effective against the Cd toxicity.
122. Alleviating impact of silicon nanoparticles against the toxicity of arsenic in Helianthus
annuus L.
Shweta1, Durgesh Kumar Tripathi2, Shivesh Sharma2,3 and Devendra Kumar Chauhan1
1

D.D. Pant Interdisciplinary Research Laboratory, Department of Botany, University of Allahabad,
Allahabad-211004; 2Centre for Medical Diagnostic and Research, MNNIT, Allahabad-211002;
3
Department of Biotechnology, MNNIT, Allahabad -211004
Seedlings of Helianthus annuus L. were hydroponically germinated at controlled conditions in plant
growth chamber. After the screening experiments, two effective concentrations of arsenic (As) (50µM
and 100µM) were selected to determine the morphological and biochemical changes in test seedlings
under the supplementation of 20µM of silicon nanoparticles (SiNPs). As compared to control, As
50µM and As 100µM significantly decreased the whole biomass along with root and shoot length of
the test seedlings. On the contrary, seedlings treated with individual concentration of SiNPs (20µM)
showed positive response in morphological attributes. In the meantime, biochemical estimations were
also performed to determine the degree of reactive oxygen species (ROS) generation in Helianthus
annuus L. seedlings under As and SiNps treatments. Data of histochemical staining of ROS viz. SOR
and H2O2 exhibited the intense color in treated plants. However, the simultaneous supplement of
SiNPs 10µM to As treated seedlings was found significant to alleviate the phytotoxicity to a lesser
extent. The overall result suggested that exogenous application of SiNPs reduced the As-induced
toxicity in Helianthus annuus L. seedlings by maintaining the morphological as well as biochemical
parameters of the test seedlings.

123. Seed germination and seedling growth of Vigna as influenced by fertilizers
Supriya Dixit and R.K. Gupta
Department of Botany, Dayanand Vedic College, Orai (Affiliated to Bundelkhand University, Jhansi)
A pot experiment was conducted to study the effect of chemical fertilizer (DAP) and biofertilizer
(Rhizobium strain) separately and in combination on seed germination and seedling growth (at 30
days) based on morphological parameters such as root length (cm), shoot length (cm), total seedling
length (cm), fresh and dry weights (g) and leaf area (cm)2 of Vigna radiata (L.) Wilczek. The study
was aimed to improve the growth and obtain optimum yield of Vigna crop with eco-friendly, nontoxic way and to reduce the use of agrochemical/chemical fertilizer application in agricultural
activities. In the present study, sixteen treatments were prepared (as T0, T1, T2, ….T15 with a control
i.e. T0). The results showed that 100% seed germination was found with treatments T0, T1, T2, T4, T5,
T6, T7, T8, and T9 whereas minimum germination (80%) was found in T15. After one month (30
Days) observations, it was found that seedling length, fresh and dry weights, and leaf area were
maximum in T4 and minimum in T15 whereas, T7 and T8 favored improved seedling length and leaf
area whereas T7, T8, and T9 favored improved fresh and dry weights as compared to control.
Therefore, it can be concluded that a balanced fertilizer strategy with or without combination of
chemical and biofertilizer could be used to achieve maximum crop yield without contaminating the
environment.
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124. Ecological and Economic Importance of Bats (Order Chiroptera）
Soni P.
Department of Zoology, J.N. V. University, Jodhpur
Bats are nearly worldwide in distribution. Bats are divided into two major groups, usually given the
rank of suborders, Megachiroptera and Microchiroptera. They play important ecological roles as prey
and predator, seed dispersal, pollination, material and nutrient distribution, and recycle. Bats are
providing many positive ecological and economic benefits, few species have negative effects. They
cause damage on human, livestock, agricultural crops, building, and infrastructure. They have great
advantage and disadvantage in economic terms. The economic benefits obtained from bats such as
biological pest control, seed dispersal, guano mining, plant pollination, meat and medicine and bat
watching tourism, education and research. Bat populations declining some reasons like habitat
destruction and fragmentation, disturbance to caves, depletion of food resources, overhunting for meat
increased use of pesticides, infectious disease.
125. An ethnobotanical study on treatment of swine flu: A case study of Giloy (Tinospora
cordifolia)
Gyanesh Dash
School of Applied Sciences, Centurion University, Jatni Campus, Bhubaneswar
The most squeezing issue in swine pipe is absence of treatment, especially as no perpetual cure are
presently accessible that consolidate the minimal effort, wellbeing and viability. To be sure, a needy
individual in our nations get by on under 33 rupees for every day, and thusly can't bear the cost of
swineflue treatment or immunization. Just Flu shot and Nasal shower are generally accessible
immunizations which are likewise not all that cost emotional for a typical man, thus the advancement
of shoddy option treatments are fundamental. For these endemic populaces, conventional drug seems
key in the battle against this illness. In addition, with respect to established researchers, normal items
exhibit the most elevated substance auxiliary decent variety. In Ayurveda, Giloy (Tinospora
cordifolia) is a standout amongst the most fundamental herbs being used. Lately it ends up noticeably
well known as its name is connected in the treatment of Swine Flu. It is otherwise called Guduchi in
India. It is otherwise called Madhuparni, Amrita, Chinnaruha, Vatsadaani, Tantrika, Kundalini and
Chakralakshanika in various parts of India.
126. Phytochemical qualitative and quantitative estimation of some moraceae plants
Poonam Pandey and I.P. Tripathi
Faculty of Science and Environment, MGCGV Chitrakoot, Satna
Medicinal plants are naturally gifted with invaluable bioactive compound which from the backbone of
traditional medicine. The use of plants as medicine antedates history. Medicinal plants have been used
as an exemplary source for centuries as an alternative remedy for treating human disease because they
contain numerous active constituents of therapeutic value. The Moraceae family often called the
mulberry family on fig family of flowering plants. Comprising38 genera over 1180 species. The
present study investigates the qualitative and quantitative analysis of the medicinally important plants
Ficus religiosa and Ficus bengalasis. The phytochemical tests was carried out using standard methods
of analysis and these investigations revealed the presence of alkaloids, carbohydrates, flavonoids,
Saponins and tannins. Quantitative analysis showed the highest value of flavonol in 9.54% in Ficus
bengalasis bark and the lowest value of 7.56% in Ficus bengalasis leaves.
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127. Assessment of surface water quality in Manendragarh surrounding coal field area using
statistical technique
Renu Prajapati1 and P.K. Singh2
1
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The Manendragarh region is one of the coal field area in Chhattisgarh and the surface water is
increasingly depreciated due to human activities and anthropogenic pollution from the rapid monetary
growth. The water samples were characterized for the Heavy metals concentration such as Iron, Lead
Cadmium, Chromium and Arsenic. Principal component analysis was used to recognize
physiognomies of water quality in this region. The results of PCA for surface water quality in
Manendragarh the first two components of PCA analysis presented (2015) 68.66% and (2016) 77.68%
of the total variance in the statistics circles of Manendragarh region. The results of the present study
indicated that iron and lead excess the permissible limit in this region. Since, the authors suggest that
PCA techniques are useful tools for assessment of water quality and management of water resources.
128. Cumulative effect of sulphur and calcium regulate growth of As challenged Brassica
seedlings
Rachana Singh and Sheo Mohan Prasad
Ranjan Plant Physiology and Biochemistry Laboratory, Department of Botany, University of
Allahabad, Allahabad- 211002
Investigations were carried out to assess the detoxification of negative effect of arsenic (As; 50 µM
and 100 µM) supplemented with sulphur and calcium (3.0 mM S + 12 mM Ca) simultaneously,
thereby evaluating the growth parameters that were measured in terms of fresh and dry weight, leaf
area, photosynthetic pigments (Chl a and Chl b) and photosynthetic performance of Brassica juncea
seedlings. The results confirmed that both the doses of As sharply declined the photosynthetic
pigments content and consequently the photosynthetic performance that resulted into the reduction in
the fresh and dry weight and leaf area of the test seedlings. Contrastingly, simultaneous exposure of S
and Ca to As stressed Brassica seedlings markedly ameliorated the captioned parameters thereby
suggesting their positive role in plant growth and metabolism. Thus, from this study it can be
concluded that simultaneous application of S and Ca is effective in improving the growth of As
challenged Brassica seedlings.
129. Glycosides from rhizome of Acorus calamus
Deepa Chauhan
Department of Chemistry, M.S. College, Saharanpur
Chemical investigation of the rhizome of Acorus calamus yields two new xanthone glycosides
designated as 4,5,8-terimethoxy-xanthone-2-O--D-glucopyranosyl (l2)-O--D-galactopyranoside
(A) and 8-dihydroxy-3, 7-dimethoxyxanthone-4-O-α-L-rhamnosyl (12)-O--D-glucopyranoside
(B). The structure of this glycoside has been established on the basis of chemical and spectral
evidences. The rhizome of Acorus calamus Linn. (Fam. Araceae), commonly known as “Butch” is a
useful medicinal plant found throughout India, Ceylon and Sikkim. In India it is mostly found in
marshy tracts of Kashmir and Sirmon in Manipur, and Nagahills. Its rhizome has medicinal properties
against bed bugs, moths, lice, emetic stomach in dyspep etc. The scented leaves and more strongly
scented rhizomes have traditionally been used medicinally and to make fragrances, and the dried
and powdered rhizome has been used as a substitute for ginger, cinnamon and nutmeg.
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130. Cicer arietinum leaf extract exhibit antimicrobial and cytotoxic effects of silver
nanoparticles
Rajni Bhadkariya and Anamika Saral
School of Studies in Biotechnology, Jiwaji University, Gwalior-474011
Green synthesis of silver nanoparticles from the leaves of Cicer arietinum was achieved. The
synthesized AgNPs were characterized using UV-vis spectrophotometry and transmission electron
microscopy (TEM). A peak absorption value between 400-420 nm for the extract and the colour
change to dark brown were corresponding to the plasmon absorbance of AgNPs. TEM images showed
the presence of nanoparticles which are like spherical with size range from approximately 31-49 nm.
These silver nanoparticles efficiently inhibited various pathogenic microorganisms in a dose
dependent manner. The AgNPs also showed cytotoxiciy against MCF-7 and MDA-MB-231 cell lines
at IC50 value of 11.5 mg/ml and 9.6 mg/ml respectively. Our findings revealed that C. arietinum
synthesized AgNPs exhibited pharmacological importance.
131. Rapid seasonal spine plasticity in neurons of Corticoid complex in male Baya weaver bird
(Ploceus philippinus)
Parul Gaur
Department of Zoology, University of Allahabad, Allahabad-211002
Golgi-impregnated tissue demonstrated seasonal fluctuations in dendritic spine density in various
neurons in corticoid complex in male Baya weaver bird. In birds, corticoid complex (CC) occupies the
dorsolateral surface of the telencephalic pallium, divided into two sub-fields: intermediate corticoid
area (CI) and dorsolateral corticoid area (CDL). Significant increase during breeding season in apical
and basal spine density in multipolar, pyramidal and stellate neurons of CI and CDL was observed. In
contrast, no significant yet observable increase in other spine related attributes were observed in all
the neurons in CI and CDL of CC. These results demonstrate rapid and ongoing dendritic plasticity in
specific population of corticoid neurons in experimentally unmanipulated animal.
132. Study of wildlife mortality due to road accident in south-western Rajasthan
Aazad P. Ojha, Goutam Sharma, Devi Lal and Lal Singh Rajpurohit
Animal Behaviour Unit, Department of Zoology, J.N.V. University, Jodhpur- 342005
Wildlife mortality due to road accidents is acknowledged as a main source of threatening the survival
of wildlife. This study is the first to analyze wildlife vehicle accident which covers districts viz
Jodhpur, Jalore, Pali and Sirohi of south-western Rajasthan. The present study highlights the
vulnerability of wildlife population to the increasing human modifications of landscapes and
consequently impacts on their natural habitats. We identified cases of road accidents and mortality of
about 28 different species of mammals, birds, reptiles and amphibians during 2016-17. Mammals
were involved in more than 40% of overall wildlife vehicle accident, among which striped hyena
(Hyaena hyaena), wolf (Canis lupus), panther (Panthera pardus), Indian fox (Vulpes vulpes) jungle
cat (Felis spp.), Indian civet (Viverricula indica), wild bear (Sus scrofa), comman mangoose
(Herpestis spp) and porcupine (Hystrix indica) were involved in more than 90% of mammals’
mortalities. To meet the demands of growing human population and economic improvement, in past
decades, the road network were prolonged and volume of traffic has rapidly increased which affects
as habitat loss, degradation and fragmentation, as well as animal mortality. As roads are built and
expanded in rural areas, the rate of wildlife-vehicle accident increases dramatically. This study
suggests that road accident mortality of common species in south-western Rajasthan is an important
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issue, which needs to be considered by the relevant governmental and public organizations. We also
call attention to plan for mitigate wildlife road mortality.
133. Study of food selection between two sympatric species - golden jackal (Canis aureus) and
desert fox (Vulpes vulpes pusilla) in south-western Rajasthan
Devi Lal, Goutam Sharma, Aazad P. Ojha and Lal Singh Rajpurohit
Animal Behaviour Unit, Department of Zoology, J.N.V. University, Jodhpur-342005
The present study focuses on the selection of pray and food habits in diet overlap of two sympatric
species in Jodhpur, Pali, Udaipur and Jalore districts of south-western Rajasthan. Food selection, use
and availability by golden jackal (Canis aureus) were compared with desert fox (Vulpes vulpes
pusilla) in same regions and between two seasons. Resource availability was quantified through
transects laid in habitats for the different prey items: mainly mammals, birds, reptiles, arthropods and
fruits. Resource availability overlap between both species in same region as well as across seasons
(summer and winter). Fifty scat samples of golden jackal and desert fox were collected and analyzed
to determine their diet composition. Hair characteristics such as medullae and scale patterns were used
to identify the mammalian preys consumed by these predators. Jackal consumed 13 prey species while
jackal consumed 11, among which 09 species were main prey species found in the scats of desert fox.
golden jackals and foxes typically hunt smaller prey like feed on dung beetles, grasshoppers and
crickets, though they will also eat gerbils, spring hares, hares, ground birds and their eggs, lizards,
snakes, frogs, fishes, bulbs, berries and fallen fruit. Foxes are commonly occurring predator, and
although smaller than jackals, their dietary habits are identical, and the two species are therefore in
direct competition with one another. Foxes generally ignore jackal scents or tracks in their territories,
though they have to avoid close physical proximity with jackals themselves. Large and small wild
herbivores are of great importance for the jackal population maintenance in most of its distribution
range.
134. Study of cognitive skills in Hanuman langur
Lal Singh Rajpurohit and Arjun Singh
Animal Behaviour Unit, Department of Zoology, J.N.V. University, Jodhpur-342005
Cognitive skills and sequential learning play a role in a range of common tasks, such as language
processing, animal message, and the learning of action sequences. In this study, we investigate
cognitive skills and sequential learning in Hanuman langur. Although primates show signs of many
similarities to humans in their presentation on sequence learning tasks and there are also significant
differences. Hanuman langur live in social societies in which individuals and group travel, rest, and
forage in subgroups that change frequently in size and composition. Numerical imbalances during
intergroup conflicts can be more extreme in these societies when compared to more cohesive social
groups. Thus, an ability to assess numerical advantage should be highly advantageous for individuals
in fission-fusion societies. Present study focuses on ecological explanations for the evolution of
intelligence and suggests that complicated cognitive abilities evolved due to complex physical
environments, such as the need to remember when and where food will be available, known as the
cognitive mapping. The juvenile is at the first stage of independence and so at the beginning of
learning social responsibility. Most of its time is spent in play, but play is not aimless; it is the work of
the young. Play, being (in a general sense) exploration in a protected environment, allows for free
variation.
135. Population survey and man- monkey conflicts in and around Jindal Steel and Power Ltd.
unit, Raigarh (C.G.)
Goutam Sharma, Devi Lal, Aazad P. Ojha and Arjun Singh
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Animal Behaviour Unit, Department of Zoology, J.N.V. University Jodhpur-342005
The present study center of attention is Jindal Steel and Power Ltd (JSPL). Unit, Raigarh. JSPL is an
Indian steel and energy giant company having set up in Raigarh, Chattishgarh State, facing a major
problem of man-monkey conflicts. The study was performed at JSPL Raigarh Campus, Chhattisgarh
India in May- June 2017. The mighty river Brahmaputra flows on either side, making this area a part
of the Brahmaputra valley. It covers about 1500 ha in both parts as industrial and urban areas. It was
observed that three macaques (Macaca mulata) groups approach in campus. All groups having 30-35
members with mature alpha male. Studies reveal that in JSPL unit the levels of aggression among
rhesus monkeys and human were very high in terms of threats, chases and attacks occurred more
frequently during feeding periods as compared to non-feeding periods. There are about 5-10 cases of
monkey biting coming out every month. The basic reason for man-monkey conflict in the area is the
habitat destruction and mining around the region, Richness of fruit plant species in area,
overpopulation, food provisioning by the residents and improper food waste disposal. During this
study and survey here it is found that industrial and urban both areas are facing a serious problem due
to monkey conflict. Some division were selected highly sensitive zone that may create a big trouble if
proper steps are not taken to reduce this conflict with monkey. In sensitive zone, there is an electricity
power unit which supply electricity in different units. Finally, the study sought to come across the
protection measures and the solutions that people are willing to implement.
136. Description of new species Abgrallaspis kudhiensis (Homoptera: Coccoidea: Diaspididae)
collected from Kudhi, Firozabad, U.P.
Raj Vir Singh Ojha
Department of Zoology, Raja Balwant Singh College, Agra- 282002
A new species, Abgrallaspis kudhiensis (n.sp.) has been collected from Kudhi Distract - Firozabad
(U.P.) India which has been described under armored scale insect, Abgrallaspis kudhiensis belonging
to subfamily Aspidiotinae and family Diaspididae. All the insects of this family are commonly known
as armored scales which are the most successful group of plant parasitic insects and include some of
the most damaging and notorious economical, agricultural or horticultural pests. They are found in the
tropics, subtropics and warmer portions of the temperate zones. All the scale insects are strictly and
sexually dimorphic in nature. The female has no wings, no legs with reduced antennae and with
piercing and sucking type mouth parts. The body of the adult female Abgrallaspis kudhiensis is
pyriform, widely rounded anteriorly gradually narrowing posteriorly towards the more or less pointed
pygidium. There are 20-22 perivulvar pores arranged in five groups in A. cyanophylli and A. nahari
n.sp. like that of A. kudhiensis n. sp. The L1 lobe of A. cyanophylli (Signoret) is deeply notched at
both sides and widely rounded like that of A. kudhiensis n. sp. They live permanently on its host and
are apterous, degenerate scale like or with a hard waxy coating and neotenic (larvae form) that
functions as reproductive machinery.
137. Genetic System Studies: Implications for conservation and crop improvement
Renu Sharma
Department of Botany, University of Jammu, Jammu-180006
Science of plant breeding and conservation biology has seen major leaps in recent part using several
biotechnological and innovational tools. However studies on the breeding and meiotic systems of the
plant species/crops planned to be improved and conserved remains the backbone of every programme.
The presentation will elaborate on the importance of these studies taking some specific examples
worked out by the author. It will emphasise the role of studies on the breeding system and
cytogenetics of every species needed to be improved and/or conserved.
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138. Microbial processing of iron rich waste pickle liquor of steel industries to synthesize iron
oxide based magnetic nanoparticles
Abhilash, B.D. Pandey and Y.L. Gurevich*
MER Division, CSIR-National Metallurgical Laboratory, Jamshedpur, India; *ISCEOR, Krasnoyarsk
Science Centre, Krasnoyarsk, Russia
Biologically controlled mineralization (BCM) is a proven mechanism in synthesis of value added
products from pure solutions. This work describes application of two different genera of microbes to a
common effluent source, pickle liquor of steel industry. Pickle liquor contains 95g/L Fe(II) in
presence of other ions like Zn, Cr and free acid (150g/L). The acid can be recovered by simple solvent
extraction process. The metal values of iron can be converted to fine disseminated sizes to find
applications in doping and magnetic domains. In one method, facultative iron reducing bacteria
isolated from iron mineralized zone of copper mines were able to synthesize maghemite particles of
10-20nm diameter, with high correcivity and magnetization of 110G and 66gmu/g respectively at
room temperature. Alternatively, iron oxidizing bacteria of Leptospirillum and Acidithiobacillus
genera were also employed on diluted ferrous solution, yielding by virtue of biologically induced
mineralization an array of Fe.O.OH particles of ultrafine nature (<5nm) in the cellular entities and
good correcivity of 40-45G.
139. Isolation of cellulolytic bacteria from the gut of Helicoverpa armigera (Arthropoda: Insecta)
and its evaluation for cellulose biodegradation
Mudasir Dar1, Afrin Shaikh1, Kiran Pawar2 and Radhakrishna Pandit1
1

Department of Zoology, Savitribai Phule Pune University, Ganeshkhind, Pune – 411007; 2School of
Nanoscience and Biotechnology, Shivaji University, Vidyanagar, Kolhapur-416004
The rapidly increasing human population poses a serious risk of fast depletion of natural resources
like fossil fuels. Therefore, production of eco-friendly renewable alternatives like biofuels from waste
materials has sparked more interest from the industrialists as well as academicians. In view of the
above objective, efforts were taken to isolate the cellulose degrading bacteria from the gut of cotton
bollworm, Helicoverpa armigera which is a polyphagous and most destructive pest of several
important cash crops including cotton, pigeon pea, rice, sorghum etc. Initially, several cellulase
positive isolates were detected in the gut, but the isolate coded HA21 displayed the maximum (31mm)
zone of clearance around the colony indicating significant hydrolytic capacity of 5.17. The isolate was
identified as Klebsiella species based on 16S rRNA gene sequencing. The exponential phase of the
bacterium started after 16 h and continued till 144 h in the BMS media containing 1% Carboxymethyl
cellulose as substrate. The cellulolytic repertoire of the isolate was evaluated by using various agrowastes such as Grass straw, wheat husk, corn stover, saw dust, sugar cane bagasse, along with
commercially available CMC, avicel, xylan and filter paper as substrates. However the highest
endoglucanase activity of 258.93 ±2.8 IU/ml of extract was achieved on 4th day of incubation with
Sugarcane bagasse as substrate. The maximum exoglucanase activity was observed with a value of
13.41±0.05 IU/ml of extract on saw dust. The highest xylanase (183.32±1.9 IU/ml of extract) and
cellobiase (78.45±0.10 IU/ml of extract) activities were displayed on Sugarcane bagasse and Saw dust
respectively after 12 and 4 days of incubation. The filter paper degradation was visually apparent after
20 days with increase in turbidity of the medium. The SEM analysis of the treated filter paper
revealed the significant structural modifications caused by the bacteria. The optimum degradation of
the CMC substrate was obtained at a pH of 9 while the bacteria can tolerate upto 1 % of the substrate.
The present study demonstrates the utility of insect gut as a source of potential cellulose degrading
bacteria that can have many biotechnological applications.
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140. Studies on the spore germination, developmental pattern of gametophyte and sporophyte of
Bolbitis subcrenatoides Fras.-Jenk - A threatened fern
M. Shunmuga Sundari, N.P. Malpathak and A. Benniamin*
Department of Botany, Savitribai Phule Pune University, Pune; *Botanical Survey of India, Western
Regional Centre, Pune - 411001
The genus Bolbitis was established by Schott (1834). It is a pan tropical genus represented by about
125 species. In India it is represented by 22 species (Chandra, 2000) of which 5 species are distributed
in Western Ghats reported by earlier workers (Manickam and Irudayaraj 1998). The objective of the
present study was to establish a protocol of a dimorphic fern. Spore germination and developmental
pattern of gametophyte and sporophyte of Bolbitis subcrenatoides Fras.-Jenk. a threatened fern from
south India was tried in different media containing growth hormones in different combinations.
Spores were used as explants and it’s seen that media has been studied with hormones proved to be
the best for germination. The spores are monolete, with smooth exine. Sterilized spores were
inoculated on to KC medium it started to germinate after one month. On spore germination, a 3–6cells long filament is formed and develops into a prothallial plate by longitudinal divisions in the
anterior cells. The mature gametophyte is cordate shaped. The spore germination pattern is vittaria
type. Developed mature gametophytes were subculture into different hormonal media. Embryonic
callus was induced from the mature gametophyte at KC medium sublimated with KIN 1mg +24D
0.5mg. Multiple numbers of the juvenile sporophyte are derived from embryonic callus at MS
medium sublimated with KIN 1mg + IAA 0.5mg and GA3 1mg. In the present study, we provided an
alternative protocol to regenerate this important fern.
141. In vitro evaluation of six Indian medicinal plants for their anti-mycobacterial, antioxidant
and cytotoxic potential
Rahul More
Department of Microbiology, Dayanand Science College, Latur-413512
Tuberculosis (TB) is deadly disease caused by Mycobacterium tuberculosis remains among the
leading causes of death on globe. The present study was carried out to evaluate in vitro antimycobacterial potential of selected Indian medicinal plants frequently used in Ayurveda. The
sequentially extracted plant samples of Ziziphus xylopyrus (Retz.), Cajanus scarabaeoides (Linn.),
Martynia annua (Linn.), Acacia senegal (L.)Willd, Morinda citrifolia (Linn.) and Nigella sativa
(Linn.) in water, methanol, chloroform and hexane were evaluated in vitro for anti-mycobacterial,
antioxidant and cytotoxic activities. The in-vitro anti-mycobacterial activity of selected plant samples
was carried out using disc diffusion and REMA (resazurin microplate assay) methods. GC-MS
analysis of selected plant sample was also carried out as a measure of quality control. The results
obtained reveal that only one plant i. e. N. sativa (MIC 3.9 µg/mL) was found to inhibit
Mycobacterium tuberculosis H37Ra. The water and methanolic extracts of selected plant samples
demonstrated considerable DPPH radical scavenging activity while all selected plant samples showed
considerable OH radical scavenging potential. The cytotoxicity evaluation study of selected plant
samples demonstrated no toxicity against RBC cells. The results obtained may be useful in
strengthening the standardization of the selected botanicals. Further the plant N. sativa can be
considered as a resource for searching novel anti-mycobacterial agents.
142. Immobilisation of lipase from buckwheat seeds and its biochemical characterization
Vani Bajoria and Sushma G. Sabharwal
Biochemistry Division, Department of Chemistry, Savitribai Phule Pune University, Pune-411007
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Lipase finds a wide variety of applications owing to its enantioselectivity and regioselectivity. Use of
enzymes for industrial application is cost effective. Immobilization of enzyme further enhances its
reusability. In the present study, lipase was purified from the seeds of buckwheat (Fagopyrum
esculentum). Lipase was immobilized on starch nanoparticles.
Optimization of various
immobilization parameters was carried out. These include concentration of enzyme, different cross
linkers and concentration of starch nanoparticles and reaction time. Biochemical characterization of
both immobilized and native enzyme was studied. Further, the reusability of the immobilised enzyme
was also evaluated.
143. Immobilization of Macrotyloma uniflorum peroxidase in Elusine coracana starch film
Kanchan K Dharmadhikari and Sushma G. Sabharwal
Division of Biochemistry, Department of Chemistry, Savitribai Phule Pune University, Pune-411007
Starch extracted from the seeds of Elusine coracana. Starch was characterized by FTIR, SEM, and
XRD. Amylose and amylopectin content was determined. Starch –PVA –glycerol film was prepared
and used for immobilization of Macrotyloma uniflorum. The surface morphology and structure of
these immobilized film were studied by X ray diffraction and scanning electron microscopy. A
comparative study of the native and immobilized enzyme was carried out. The optimum pH was 6.0
for native and the immobilized enzyme. Both were active in the temperature range between 30°C to
50 °C.
144. Basic research: Role of canal irrigation in Maharashtra to the nation development, present
status, a geographical view.
Shantaram D Kokate
N. Wadia College, Pune-4110001
Canal irrigation in Maharashtra is mostly provided by Large Scale Public Sector Irrigation. The
present status of canal irrigation from Large Scale Public Sector Irrigation in the State can be studied
from the Irrigation Status Reports, published annually by Water Resources Department, Government
of Maharashtra. Report of Maharashtra Water & Irrigation Commission, 1999 also helps in
understanding the irrigation scenario in the State. This report presents data regarding availability of
water for irrigation & its actual use. Next, it gives statistics regarding number of completed &
ongoing projects and expenditure for the same. The report then discusses important issues like
Ultimate Irrigation Potential, Created Irrigation Potential and Actual Irrigated Area. The report
concludes that the picture of present status of canal irrigation in Maharashtra is not complete and
clear; data and information given in Irrigation Status Reports being incomplete and unreliable. It
suggests that Large Scale Public Sector Irrigation may be brought under microscope to understand the
ground situation and take corrective measures. Streamlining and disciplining Large Scale Public
Sector Irrigation is necessary, as well as small scale public sector irrigation is second major role and
wanted.
145. Bees foraging behavior around Pune agriculture ecosystem, Maharashtra
Ramnath Andhale*, Kalpana Pai*, Aswini Pai# and R.S. Pandit*
*Department of Zoology, Savitribai Phule Pune University, Pune; #Department of Biology, St.
Lawrence University, Canton, NY 13617
Bees are major services provider in the eco-system. In the world about 20,000 types of bees contribute
main role in plant pollination. India has only 726 out of 20,000 bee’s species has reported
(www.discoverlife.com). Each year, more than million of bees were killed by agricultural pesticides
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and other calamities habitat loss and fragmentation of plant life. Bee’s importance for human societies
as follows. 1) Every bolus of a human being behind a bee therefore, human society has secured from
food scarcity. 2) If no bees no ice cream means bees are main pollinating agent in fodder crops. 3)
Bees are conserving various types of endemics as well as endangered plant species in the ecosystem.
4) Secondary bee products are useful in medicine such as honey, royal jelly and pollen. Extensive
observations were conducted around Pune agriculture area, Maharashtra, India. Monthly datasets on
bee’s density and bee foraging time on crops flower were recorded. We were observed foraging
behavior of bees in the agro-ecosystem. Bees were spending 1- 120 second for buzz pollination on
different flower of crops. Carpenter bees sp., leaf cutter bees sp., sweet bees sp., Amegilla bee sp, and
honey bees are actively participate in crop pollination. Agriculture area flower calendar is recorded.
Therefore, this study concludes that bees are one of major part to enhance crop yield and plant
conservation.
146. Production of biosurfactant from an indigenous halophile Planococcus maritimus SAMP
and their potential application in microbial enhanced oil recovery (MEOR)
Samadhan Waghmode1, Laxmikant Dama2, Shraddha Kansara3, Parijat Das3, Arun Banpurkar4 and
Surekha Satpute3
1

Department of Microbiology, Elphinstone College, Fort, Mumbai 400032; 2Department of Zoology,
DBF Dayanand College, Solapur-413002; 3Department of Microbiology,4Department of Physics,
Savitribai Phule Pune University, Pune-411007
Planococcus maritimus SAMP is an indigenous haloplilic bacterium associated with marine habitats
and studied as a possible source of bioactive compounds such as biosurfactant. An integrated
approach has been provided to understand the functional genomics of the bacterial strain SAMP.
Genomic analysis revealed that the SAMP strain harbours a gene cluster of surfactin family. Initial
screening of synthesized BS was done by using drop collapse method and oil displacement tests.
Surface properties of the purified BS were confirmed by determining the emulsification power as well
as surface (SFT) and interfacial tension (IFT). Further characterization of purified BS was carried out
using FT-IR, NMR and LC-MS analysis. The produced BS showed antimicrobial activity against
selected pathogens. Evidences in decrease in SFT proposes potential applications of BS in crude oil
degradation and also in microbial enhanced oil recovery (MEOR). Biosurfactant possibly play a
pivotal role in remediation of marine oil-contaminated soil and water.
147. Observation of morphology of spine in different subfields of corticoid complex Indian ring
neck parrot, Psittacula krameri
Sippy Singh1 and U.C. Srivastava2
1
2

Assistant Professor, Department of Zoology, S.S. Khanna Girls Degree College, Allahabad;
Emeritus Professor (UGC), Department of Zoology, University of Allahabad, Allahabad-211002

In birds, corticoid complex (CC) occupies the dorsolateral surface of the telencephalic pallium. CC is
subdivided into an intermediate corticoid area (CI) and a dorsolateral corticoid area (CDL). CC plays
an important role in the formation of spatial memory in birds. Morphological features of neurons viz.
dendritic thickness, arbor size, soma shape and size of all types of neurons with special attention on
morphology and density of spine have been observed. Significant increase in spine density during
breeding time of P. krameri lies in the fact that the breeding period provides a complexed
environment for an animal during which it establishes a social sexual relationship with a partner hence
resulting in elevated number of synaptic connections by the means of spine turnover. Density of
spines within a sensory area is correlated positively with the average level of activation of related
sense organ therefore increase in spine density observed in presently studied bird during breeding
time indicates more activation of HCC and CC during breeding phase thereby helping in regulation of
sexual and emotional behavior.
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148. Difference in dendritic thickness of E. scolapaceus during breeding and non-breeding
period in dorsomedial forebrain
Durgesh Singh1 and Sippy Singh2
1

The National Academy of Sciences, India Allahabad; 2S.S. Khanna Girls Degree College, Allahabad

Dorsomedial forebrain is a narrow curved strip of tissue lying on the dorsomedial surface of avian
telencephalic hemispheres. Studies relating to behavioral aspects indicate that dorsomedial forebrain
in birds play crucial role in process of learning, spatial memory, regulation of sexual and emotional
behavior. Based on the dendritic tree pattern, soma shape and size, four different types of neurons viz:
multipolar, pyramidal, bipolar and unipolar neurons were classified within dorsomedial forebrain of
E. scolopaceus. Dendritic thickness of neurons in HCC (HCl, HCm, APH and PHc region) of E.
scolapaceus were observed to increase significantly during breeding time. The increased dendritic
thickness during breeding time of presently studied bird indicate increase in neuronal circuitry during
active period of bird i.e. breeding phase and can be correlated with adaptive mechanism of the
dendrites to support increased number of spines over their circumference.
149. Mutations in cohesin proteins elevates ER stress and global proteostatic stress
Mrunalini D. Shinde, Sanskruti Saka and Tania Bose
Institute of Bioinformatics and Biotechnology, Savitribai Phule Pune University, Pune
Sister chromatids are held together by a glue-like substance called cohesin till anaphase sets in and
causes this chromosome glue to be dissolved. Mutation of the proteins involved in the pathway are
related to birth diseases referred to as the Cohesinopathies. So far identified are Roberts mutation and
Cornelia de Lange syndrome caused due to mutation of eco1 and scc2. We have used the yeast model
of the Roberts syndrome to look at the different pathophysiologies associated with this mutation. In
the Roberts mutant the overall ER stress is elevated as evidenced through changes in gene expression
of ER. This activates the Unfolded Protein Response pathway. This results not only in protein
translation defect but, global change in protein aggregation. We have used overexpression of certain
chaperones and found that not only does it rescue the conditional lethal mutant eco1-W216G, as well
as the protein synthesis defects associated with the mutant.
150. Reproductive biology of Quercus baloot Griff. an endemic species of north west Himalayas
Upvan Bhushan and Eshan Sharma
Department of Botany, University of Jammu, Jammu
Quercu baloot Griff. also called as Holy oak or Holm oak is an endemic tree species in sub temperate
zones of Afghanistan, Pakistan and Jammu and Kashmir. It is economically important tree species
distributed in Doda and Bhaderwah area of district Doda and Kishtwar , but no work is done till date
for reproductive biology of this species. A large no. of plants were located at Bhala, Prano, Shiva,
Sindra area of Tehsil Bhaderwah. Sindra village located at an elevation of 1656 msl, N 32° 58.635ʺ,
E 075° 45.267ʺ was dominated by this species, Quercus leucotrichophora, Q. floribunda, Pinus
roxburghii, P. wallichiana and Cedrus deodara were present as associated species. Plants of Q. baloot
are monoecious and protandrous with buds initiating in the month of April. Male flowers are born in
catkins that are spirally arranged on axis. Each male flower is small measuring 1 mm to 3 mm. It has
5-6 tepals and 8-10 anthers. Buds initiates when day temperature fluctuates between 20°-24° c. All
the flowers of the catkin does not open and dehisce simultaneously, they take 2-3 days to do so; and
follows acropetal or besipetal pattern. Female flowers are born in the axil of new leaves in the form
of pistillate spikes with each spike consisting of 1-4 flowers. Each flower remains enclosed by an
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involucre of bracts, and there is only one female flower per involucre with tri to tetra fid stigma.
Ovary of these flowers bears one ovule at maturity. There are originally six ovules per ovary and
typically five of these abort very early, resulting in one ovule ovary that later matures into fruit called
acorn. After pollination, ovary shows slight swelling & remains in a suspended growth there after till
the next year of bloom. In the next flowering season the shoots having under developed fruits start
bearing male catkins. New female flower of current season later arise on the new shoots
differentiating in the axils of these old shoots. The under developed fruit of last year completes its
development in next year of bloom & forms an acorn.
151. Assessment of genetic diversity of the medicinal herb Senna tora L. from different ecogeographical regions of India
Vikas Kumar and Bijoy Krishna Roy
Laboratory of Cytogenetics, Centre for Advanced Study in Botany, Institute of Science, B.H.U.,
Varanasi -221005
The herbal plant Senna tora (Caesalpiniaceae) is the traditional ayurvedic medicinal plant with ethnobotanical importance. In this study, three molecular markers namely inter-simple sequence repeats
(ISSR), simple sequence repeats (SSR) and randomly amplified polymorphic DNA (RAPD) markers
were used for the first time to detect the genetic variation in the S. tora. Samples were collected from
various eco-geographical regions of India ranging from Uttarakhand to Odisha including Gangetic
plain. A total 315 PCR markers were generated by 12 RAPD, 12 ISSR and 6 SSR primers showed
average percentage of polymorphism (96.39%) and indicated the high level of genetic diversity
among all the accessions of S. tora. The PCA and UPGMA cluster were almost comparable and
differed only in clustering with Ranchi and Dehradun accessions and indicated genetic variation
among accessions. The study revealed the high genetic diversity (P = 96.39%, He = 0.409) and high
genetic differentiation (FST > 0.05) among S. tora accessions. Genetic diversity positively correlates
with altitude, might be due to the extensive gene flow, however, finding of negative correlation with
temperature may restrict the distribution of S. tora population in temperate areas.
152. Cellulase from bacterial isolate CPS-7: Isolation, optimization and application in fruit juice
clarification
Vaishali Sharma , Amit Nadda , Nidhi Rana, Ranju Kumari Rathour, Ravi Kant Bhatia, Vishal Ahuja
and Arvind Kumar Bhatt
Department of Biotechnology, Himachal Pradesh University, Summerhill, Shimla-171005
Cellulases, a multi-component enzyme system which involves synergistic action to hydrolyze
cellulose into soluble sugars. Besides several applications of cellulases, their use in fruit juice
clarification has a great contribution in improving the juice quality. In the present study, out of total
37 cellulase producing isolates screened for cellulase activity, CPS-7 exhibiting maximum enzyme
activity was used for further studies. The growth of cellulase producer microorganism (CPS-7) and
subsequent extracellular cellulase production were measured while growing it under varied conditions
of pH (5-11), temperature (25-70˚C) and different concentrations of carbon and nitrogen sources. The
bacterial isolate (CPS-7) with initial cellulase activity of 0.40U/mg when cultured under optimal
conditions i.e. 6% (v/v) of 9h old culture, CMC (1.25% w/v), meat extract 0.2% (w/v), pH-9.5 at 40˚C
under continuous shaking (150 rpm) in CMC broth for 30h resulted in 20 fold increase in activity (i.e.
8.12U/mg). The ability of cellulase enzyme to clear haze of fruit juices was experimented with
mausambi, orange and pineapple juices separately. Although the enzyme could clarify all the juices,
but maximum clarification (71.3%) was observed in case of orange juice after 3h of incubation. The
initial results indicate usefulness of cellulase from the bacterial isolate CPS-7 to clear fruit juices to a
greater extent. Further improvement, is possible by using purified enzyme and also using immobilized
enzyme.
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153. Plant grown promoting potential of fluorescent Pseudomonas isolated from rhizosphere
and phyllosphere of Triticum astevium
Ranju Kumari Rathour, Sushila Negi*, Vishal Ahuja, Nidhi Rana, Vaishali Sharma, Ravi Kant
Bhatia and Arvind Kumar Bhatt.
Department of Biotechnology, Himachal Pradesh University Summer Hill, Shimla-171005; *Shoolini
Institute of Life Sciences and Biotechnology (SILB), Solan
Presence of plant growth promoting rhizobacteria (PGPRs)- Pseudomonas in rhizosphere and
phyllosphere has detrimental effect on overall growth. Water soluble yellow-green fluorescent
pigment fluorescin (Pyoveridine and Pyocynine) is produced by some strains of Pseudomonas which
is responsible for the phenomena called fluorescence and such strains of Pseudomonas are referred as
fluorescent Pseudomonas. These bacteria not only promote plant growth but have the potential to act
as bio-control agents. In the present work, 25 isolates fluorescent Pseudomons isolated from
rhizosphere and phyllosphere of Triticum aestivum were screened for various PGPR traits i.e.
Phosphate solubilisation, IAA, siderophores and HCN production. Among these, isolate S5 showed
maximum positive results for all selected parameters and was thus nominated as best. Thus result
obtained with the present restrain suggested its possible use of this Pseudomonas as bio-fertilizer and
also as bio-control agent for promoting plant growth, soil fertility and is quite useful for conservation
of environment as well as for the benefit of the mankind.
154. Soil and water resources management for peace sustainable agricultural development in
draught prone areas of Indapur tahsil, Maharashtra (India)
Bhaskar Ishwar Gatkul
College of arts, Bhigwan Affiliated to Savitribai Phule Pune University, Pune
Agriculture sector of the study area is growing rapidly. Ujjani lift irrigation scheme and canal
irrigation are also increasing in the study region. The growth of agro-based number of new industrial
establishment has come up in the last three to four decade. The farmer in the study region using more
chemicals. The qualitative and qualitative analysis of study region shows environmental issues like
air, water and soil pollution. The survey of the study region pose serious threat to human health in the
study area. Pollution of soil and water resources poses a serious threat to human health and
environment. Industrial areas surface sources of water are largely influenced by anthropogenic
activities Drangert and Cronin 2004. As most surface water sources are already polluted by rapid
urbanization and industrialization, its adverse effect on shallow subsurface groundwater aquifers are
also cause of concern as massive proportion of population is dependent on rural areas. Studies have
reported soil and water pollution by different anthropogenic sources. Therefore, in order to suggest
the option for remediation, it is desirable to have substantial recognition of important environmental
predicament to formulate and implement a corrective policy. Whatever data is available, are not
sufficient enough to provide necessary information for peace sustainable assessment and management
purpose. Hence there was scientific understanding and also for warranting counteractive measures.
155. Deciphering the role of Plant Ca2+ATPases in bread wheat (Triticum aestivum L)
Mehak Taneja
Department of Botany, Panjab University, Chandigarh-160014
The Plant Ca2+ ATPases belong to the superfamily of P-type ATPases and are involved in various
phenomenon such as pollen tube growth, vegetative development, inflorescence pattern etc. Their
expression based study has also predicated its role in abiotic and biotic stresses. They are broadly
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divided into two distinct subgroups, type IIA (ECA) and IIB (ACA) Ca2+ ATPases. Till date no study
has been undertaken to characterize this gene family in bread wheat. Herein, we identified 42 type II
Ca2+ ATPases proteins which were further categorized into 33 TaACA and 9 Ta ECA proteins based
on presence or absence of N terminal auto-inhibitory domain. Further, we analyzed domain
architecture, exon/intron organization conserved motifs using multiple sequence alignment. The
identified genes were derived from each A, B and D sub-genome and homeologous chromosomes
(HC). The phylogenetic analysis revealed clustering of genes located on HCs which also showed
comparable gene and protein architecture. Expression analysis of both group of genes was also carried
out in various tissue development stages, and biotic and abiotic stress conditions to reveal their
biological significance. The present study unfolded the opportunity for further characterization of Ca2+
ATPases in bread wheat.
156. Isolation and molecular characterization of monocrotophos tolerant plant growth
promoting microorganism from rhizosphere soil of Cajanus cajan for vegetable production
Durgesh Kumar Jaiswal1 , Jay Prakash Verma1, Janardan Yadav2 and Ram Krishna1
1

Institute of Environment and sustainable Development, 2 Department of Agriculture and Soil
Chemistry, Institute of Agriculture Sciences, B.H.U., Varanasi-221005
Monocrotophos (MCP) is used as versatile and chapter organophosphate against alternatives for
controlling pests for production of vegetables in India. But its extensive use has led to the increase
residues in soil, which caused toxicity on plant associated beneficial miscrobes and also affect the
human health problem through bio-magnification process. The aim this study was investigate the
effect of technical grade monocrotophos (MCP) on plant growth promoting (PGP) properties & seed
germination (brinjal and tomato) inculated with strains Microbacterium hydrocarbonoxydans,
Stenotrophosmonas rhizophila, Bacillus licheniformis and Bacillus cereus, isolated from rhizosphere
soil of Cajanus cajan. These strains were characterized by biochemically (bacterial growth, EPS,
PGPs, pesticide toxicity tolerance with increasing recommended dose (lul/ml) molecularly by
16srDNA sequencing and RAPD profiling. The results revealed that bacterial strain Bacillus cereus
showed maximum survivability as 3X of recommended dose of MCP with increasing EPS production
over control. And also this strain was showed minimum percentage of reduction of PGP activities like
indole aceticacid (65%), P- solution (75%) and Siderophore production (97%) at 3X of recommended
dose of MCP respectively over control, compared to other strains. The seed incubation with bacillus
cerus was recorded minimum % of reduction at 3X dose of MCP, in seed germination (86% & 71%),
fresh weight (67% & 75%) and dry weight ( 68% & 59%)of brinjal & tomato over control,
respectively. This study revealed that strains Bacillus and Bacillus licheniforms may be used as
effective pesticide tolerance biofertlizer for improving the yield and soil health under sustainable
agriculture practices.
157. Sex expression in relation to reproductive efficiency in Zanthoxylum armatum: An
important medicinal plant
Namrata Sharma and Renu Sharma
Department of Botany, University of Jammu, Jammu-180006
Zanthoxylum is a large and complex genus and represents the most primitive extant member of the
family Rutaceae. One of its species, Zanthoxylum armatum, commonly called as Timur or toothache
tree is an important one as its various plat parts are used as source of pharmaceutical and cosmetic
raw material. Fruits of the species in particular are highly priced as spice. The plan forms natural
strands in some regions of Jammu, J & K state (India). It is found to be dioecious in all the population
studies. Male plants are taller (4-5 m) and out member female plants (2-3m) with average ratio being
1.7 male: 1 female. While the sex expression and events of floral phenology were uniform across
different populations, in one of the population Dhanaal of District Udhampur, an altered sex
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expression in the form of an andromonoecious individual was also found. The plant is an appaprent
male which bears some hermaphrodite flowers (4%) co-occurring with the male flowers in the same
inflorescence i.e. panicle. The present paper will emphasize on the morphological and phenological
differences between the andromonoecious plant and that of the male and female plant.
158. Triazophos induced morphological alterations and apoptosis in gills of freshwater bivalve.
Anju Y Mundhe and S.V. Pandit
Department of Zoology, Savitribai Phule Pune University, Pune
The present study was undertaken to estimate the extent of toxicity of an organophosphate pesticidetriazophos on gill tissue of freshwater bivalve Lamellidens marginalis. The toxicity of triazophos
(10μg L-1 ) on freshwater bivalves L. marginalis was assessed in two sets involving 7(T1) and 14(T2)
days of exposure followed by 4 days of recovery (R1 and R2) in each set. Induction of apoptosis was
observed upon exposure to TRZ after T1 (12.27%) and T2 (9.28%) sets respectively as compared to
physiological level of control gill cells (5.28%). TRZ exposure significantly (P<0.05) elevated the
physiological level of apoptosis in T1 group of gill cells followed by significant (P<0.05) recovery in
R1 group. The distribution of necrotic cells was almost similar in both treated and recovery groups.
Experimental exposure resulted in morphological alterations in gill tissue, such as damaged soft
tissues, fused gill lamellae and hence changed inter-lamellar distance studied with E-SEM in gill
tissue. Morphological alterations were more pronounced in T2 as compared to T1. However,
sufficient recovery of soft tissues was observed. TRZ induced morphological damage as well as
apoptosis in gill tissue.
159. Bacteriophage: A green and clean technology against oily spot disease of pomegranate in
agriculture
Smita B. Jagdale and Balasaheb P. Kapadnis
Department of Microbiology, Savitribai Phule Pune University, Pune – 411007
Pomegranate is known as ‘Fruit of Paradise’ is a major fruit cultivated in various states of India. Over
a past few decades, pomegranate fruit crop is suffering severely from oily spot disease which results
in nearly 60-80% depletion of quality fruit to be exported. Traditional cultural practices and
antimicrobial agents to control the spread of this disease were unsuccessful thus leading to the
emergence of resistant etiological agent. As the etiological agent is undergoing continuous evolution,
so at this critical time there is a need of a distinctive and eco-friendly biological approach to constraint
this catastrophic disease. Lytic phages infect specific targeted bacterial host and show self-limiting
nature. Phages have different killing ability in comparison to antibiotics and are much safer than
agrochemicals. In the present work, we studied the application of lytic bacteriophage formulation in
pot experiment for the biocontrol of oily spot disease of pomegranate. Lytic bacteriophage was able to
control the oily spot disease as compared to control sprayed with pathogen alone. Lytic bacteriophage
being specific for their targeted bacterial host, non-polluting, eco-friendly nature and are reasonable.
Thus, it can be substantially used as a green technology to fight against oily spot disease of
pomegranate.
160. Exploring yeast for uricase production
Ekta Jain, Shweta Mahajan and Ragini Bodade
Department of Microbiology, Savitribai Phule Pune University, Pune-411007
Uricase (UC, EC 1.7.33), an enzyme catalyses oxidation of uric acid (UA) to allantoin (A) during
purine degradation pathway. Higher primates lack functional UC due to nonsense mutation in exon 2
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and therefore excrete UA as the end product. Hyperuricemia, a pathological condition characterized
with elevated serum UA level further leads to Gout, Urolithiasis and Nephrolithiasis diseases. UC and
Rasburicase, a recombinant FDA approved therapeutic drug is widely used for management of
hyperuricemic disorder. Although commercial UC has been produced from many organisms and also
from genetically engineered microorganisms, its increasing importance in treatment and in clinical
analysis makes it necessary to develop new methods for the isolation and purification of UC with
considerably high purity, low cost and industrial applicability. In this study, we aim to screen different
yeasts cultures for UC enzyme optimization, production, extraction and characterization. Thus the
present study contributes much new information on yeast UC and its potential as an industrial scale
producer.
161. Endophytic microbes from agronomic crops and its agricultural applications for plant
growth and soil health
Kusam Lata Rana, Divjot Kour, Ajar Nath Yadav, Vinod Kumar and Harcharan Singh Dhaliwal
Department of Biotechnology, Akal College of Agriculture, Eternal University, Sirmour-173101
The endophytic microbes are referred to those microorganisms, which colonizing in the inner part of
plant viz: root, stem or seeds without causing any harmful effect on host plant. Root colonization is
the first step in establishment of plant microbe association. The root exudates various flavonoids,
amino acids, organic acids, sugars, vitamins, purines etc. which leads microorganisms migrate
towards roots of plant. Chemotaxis and motility play a major role in attachment of microbe with plant
eco-systems. The entries of endophytic microbes in plant mainly occur through wounds, root hair, and
space between undamaged epidermal cells. In present investigation the endophytic microbes have
been isolated from different agronomic crops (wheat, barley, oats, maize, buckwheat, foxtail millet,
Amaranthus and finger millet) growing in sirmour, Himachal Pradesh. A total 392 putative
endophytic microbes has been isolated using specific medium from sterilised and macerated root and
stem of agronomic crops. The microbes were screened for tolerance to different abiotic stress such as
pH (4-9), temperature (5-50°C) and salinity (5-15%). The putative endophytic microbes were
screened for different plant growth promoting attributes such as fixation of atmospheric nitrogen,
solubilization of phosphorous, potassium and zinc; production of plant hormone such as auxin,
gibberellins, cytokinin, ethylene, and abscisic acid; production of siderophores, ammonia, hydrogen
cyanide (HCN), 1-aminocyclopropane-1-carboxylate (ACC) deaminase. On the basis of
morphological and cultural characteristics, it may be concluded that these putative endophytic bacteria
may belong to different genera including Azotobatcer, Bacillus, Methylobacterium, Paenibacillus,
Pseudomonas and Serratia. Endophytic microbes with multifunctional attributes may have application
as bio-inoculants or biofertilizers for different crops plant under the normal as well as abiotic stresses
conditions.
162. Drought tolerant microbes: Molecular and functional diversity from cereal and
pseudocereal crops
Divjot Kour, Kusam Lata Rana, Ajar Nath Yadav, Vinod Kumar and Harcharan Singh Dhaliwal
Microbial Biotechnology Laboratory, Department of Biotechnology, Eternal University, Sirmour173101
Abiotic stresses adversely affect the productivity of different agricultural crops. Among diverse
abiotic stresses, drought is one of the major factors affecting crops growth and yield in rain fed
regions. In the present investigation, a total of 180 microbes have been isolated from rhizosphere of
cereal and pseudocereal crops (maize, millets, buckwheat, Amaranthus etc) growing at Baru Sahib,
Sirmour, Himachal Pradesh. All the microbial isolates have been screened for drought tolerance using
polyethylene glycol (PEG-8000) - infused plates. Among 180 microbial isolates, 91 were found to be
tolerates -0.5 MPa water potential, which were screened for various plant growth promoting attributes
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including solubilization of phosphorus, potassium and zinc; production of siderophores, hydrogen
cyanide, ammonia and various extracellular hydrolytic enzyme (amylase, cellulase, pectinases,
phytases, proteases) qualitatively and as well as for quantitatively. On the basis of different plant
growth promoting attributes twelve best and efficient microbes were further tested in pot experiments
under the drought stress conditions. The increase in root length, shoot length, biomass could be
observed as compared to the uninoculated control under the drought stress conditions. On the basis of
morphological and cultural characteristics, it may be concluded that these bacteria may belong to
different genera including Azotobatcer, Bacillus, Exiguobacterium, Methylobacterium, Paenibacillus,
Pseudomonas and Serratia. Drought tolerant bacterial isolates may have application as inoculants as
plant growth promoting and biocontrol agents for crops growing under rainfed conditions.
163. Microbiomes of Indian Himalayan regions: Potential biotechnological applications for
sustainable agriculture, human health and wealth
Ajar Nath Yadav1, Shashwati Ghosh Sachan2 and Anil Kumar Saxena3
1

Microbial Biotechnology Laboratory, Department of Biotechnology, Eternal University, Sirmour173101; 2 Department of Bio-Engineering, Birla Institute of Technology, Mesra, Ranchi-835215;
3
ICAR-National Bureau of Agriculturally Important Microorganisms, Kushmaur, Mau-275103
The microbial diversity from Indian Himalayan regions and their potential biotechnological
applications as plant growth promoting by psychrotrophic microbes has been investigated. Soil, water
and sediments samples from Indian Himalayan regions have been analysed for culturable microbial
diversity. A total 325 bacteria and fungi from ten different sites were characterized employing 16S
rRNA and ITS/28S rRNA gene sequencing. Phylogenetic analysis based on 16S rRNA gene
sequencing led to the identification of isolated bacteria into four phyla: Firmicutes (51%),
Proteobacteria (31%), Actinobacteria (11%) and Bacteroidetes (8%). Overall 29% of the total
morphotypes belonged to the Bacillus and Bacillus derived genera (BBDG) followed by
Alishewanella, Arthrobacter, Aurantimonas, Brachybacterium, Brevundimonas, Cellulosimicrobium,
Citricoccus, Desemzia, Exiguobacterium, Flavobacterium, Janthinobacterium, Klebsiella, Kocuria,
Paracoccus, Planococcus, Providencia, Pseudomonas, Psychrobacter, Sanguibacter, Sinobaca,
Sphingobacterium, Sporosarcina, Staphylococcus and Stenotrophomonas. The fungal isolates were
identified as Alternaria, Aspergillus, Byssochlamys, Curreya, Paecilomyces and Penicillium using
ITS/ 28S rRNA gene sequencing. Representative isolates from each operational taxonomic unit
(OTUs) were screened for their plant growth promoting attributes (Production of ammonia, ACC
deaminase, HCN, IAA, and siderophore; solubilisation of phosphate, potassium and zinc and
biocontrol activity against Rhizoctonia solani and Macrophomina phaseolina). These isolates by the
virtue of PGP activity may have potential applications in agriculture and industrial sectors.
164. Geotextile: A review on research and applications
R.S. Patil, V.N. Patil and P.N. Kamble*
Department of Civil and Environment, DKTE’s Textile and Engineering Institute, Ichalkaranji;
*
Department of Environmental Science, Savitribai Phule Pune University, Pune
Textile industry has many applications in various arenas of modern world there by emergence of
industrial textile. Invention of man-made fibers in 20th century changed industrial textile market
worldwide. Rapid progress in industrial textile is leading research and development to cater demand
and production. Every textile product applied under the soil is a Geotextile. Textiles were first applied
to roadways in the days of the Pharaohs (Egyptian period). They found that natural fibers, fabrics or
vegetation improved road quality when mixed with soils, particularly unstable soils. Geotextile is any
permeable textile material used with foundation, soil, rock, earth, etc. These are applied in non-textile
industries. Continuous challenges posed by limitations of these materials ask for improve and
innovate their products and processes. A comprehensive overview is taken in present paper on range
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of major and minor applications of Geotextile. Present review is focuses on past and present research
in various types of Geotextile products with pros and cons and depicts future work needed along with
few environmental implications.
165. Shoreline change detection using multi-temporal satellite data: A case study of Mhasla
Creek Raighar district Maharashtra, India
Rajesh B. Survase1 and Arjun B. Doke2
1

Department of Geography, Eknath Sitaram Divekar College, Varvand, Pune-412215; 2Department of
Geography, Shankarrao Bhelke College, Nasarapur, Bhor, Pune-412213
The combination of multi-temporal satellite imagery and geoinformatics can provide a better insight
into the coastal dynamics study. Proper monitoring of the shoreline changes is an essential
component of any kind of coastal management activities. This study aims to assess the rate of
shoreline change over the past four decades (1978-2015) in the dynamic coastal belt of Mhasla creek
from Murud at north to Dighi at south, using Landsat imagery and Digital Shoreline Analysis System
(DSAS). End Point Rate (EPR) calculation of DSAS has been used for assessing the coastal
erosion/ accretion based on shorelines delineated from 1978, 1989, 2008 and 2015 Landsat
imageries. The year span of 1978-1989, 1989-1998, 1998-2008 and 2008-2015 showed erosional
regime, because the transects having a negative EPR value. Area of Mhasala, Garwad, Banoti,
Kharsai, Mendadi, Waral Kalsuri, Turumbadi, Nigadi, Agardanda, and Nandle were the dominant
accretional zones during these time spans. While the year 1989-1998, 1998-2008 and 2008-2015
reflected accretionary regime because the transects showed a positive EPR value. The study
concluded that this creek is accretionary in nature though the reason behind accretion and erosion in
not stated as this shoreline change assessment is purely statistical. The scope of this study can be
further extended with the calculation of Linear Regression Rate (LRR) of individual transects in
DSAS for future shoreline prediction.
166. Evaluation of fatty acid profile and biodiesel characterization of novel algae Scenedesmus
sp YACCYB70
C.N. Khobragade1 and Dhanpal B. Chavan2
1
2

School of Life sciences Swami Ramanand Teerth Marathwada University, Nanded-431606;
Department of Microbiology, Arts, Commerce and Science College, Gangaked-431514

Microalgae are the rapidly growing photosynthetic microorganisms and can be used as a source of
renewable biofuels. The present investigation focuses on the perspectives regarding the use of newly
isolated microalgae as a better biomass and lipids producer. The algal strain was isolated from local
Godavari River and identified as Scenedesmus sp YACCYB70 on the basis of 18s r-RNA sequencing.
Microalgae were cultivated under controlled environment in laboratory. Early stationary grown
microalgae revealed 2.3mg/ml biomass. Algae oil was extracted using soxhlet apparatus and found to
be 26.7% of total biomass. Physiochemical properties of oil were recorded as density (0.85gm/cc),
viscosity (4.2 mm2 ), moisture (1.8%), acid value % (0.5 mg of KOH/gm), flash point (1300C),
calorific value (9110 Kcal/Kg) and Cetane number (54).Fatty acid profile was evaluated by GCMS
and showed Palmitic acid ( 5.81 %),stearic acid (1.86 %), Oleic acid (65.83%), Linoleic acid (20.10
%), Linolenic acid (4.66 %), Arachidic acid (0.52 %) and Eicosenoic acid (1.22 %).The total fatty
acids were subjected to lipase based trans-esterification so as to obtained FAME and finally the
biodiesel. The biodiesel was characterized using FTIR and Mass spectroscopy. Spectroscopic data
was compared with spectra of standard diesel which revealed 98 % matching. The values of
physicochemical properties of biodiesel were compared with the standard diesel showing 80-90%
similarities. The resulting experimental data proved that the microalgae Scenedesmus sp YACCYB70
oil could be potential source of biodiesel and therefore this alga can be used as a source of renewable
biofuels.
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167. Delineation of morphogenetic regions of Maharashtra: A GIS Approach
Arjun B. Doke1* and Rajesh B. Survase2
1
2

Department of Geography, Shankarrao Bhelke College, Nasarapur, Bhor, Pune-412213;
Department of Geography, Eknath Sitaram Divekar College, Varvand, Pune-412215

Regional study of any geographic or geomorphic phenomena is important in different aspects such as
understanding the region, resource management and application of the knowledge for the regional
development. Understanding the physical set up of this regions is the basis of such regional
assessment. In the same context, identification morphogenetic region(s) is of interest to the
Geoscientists, Geotechnical experts and planners. Regional setup with respect to morphogenetic
regions is not well studied in many parts of the world. Present study is carried out to understand the
morphogenetic regions of Maharashtra State in India, to know the characteristics of each
morphogenetic region with reference to climatic conditions prevailed over long time and processed
operated in the region. In order to understand the climatic conditions, the climate data for 63 years
(1951-2013) in the grid format has been opted for analysis. The elevation data is extracted by using
SRTM Digital elevation model (DEM) 30 meters spatial resolution. Using both these data sets in GIS
platform, primary morphogenetic regions for Maharashtra State have been identified. These regions
are further characterized with the help of denudational processes such as weathering processes and
their types, erosion processes and mass movement which dominant operate in those morphogenetic
regions. Based on the analysis carried out, four morphogenetic regions are identified as tropical semiarid, tropical wet-dry, humid temperate and humid tropical regions covering the entire Maharashtra
State.
168. Exploration of Rhizoclonium sp. algae potential under different ethanol production
strategies with SEM analysis of biomass and detoxification of hydrolysate
Nivedita Sharma1 and Poonam Sharma2
1

Department of Basic Sciences, 2Microbiology research laboratory, Department of Basic sciences,
Dr. Y.S. Parmar University of Horticulture and Forestry, Nauni, Solan- 173230
One of the most important challenges for the new global economy is to find new sources of
bioenergy. Due to its photosynthetic efficiency and the possibility of biotransformation of its
carbohydrates into bioethanol, seaweed plays an important role as a source of renewable biomass fuel.
This paper aims firstly to assess Rhizoclonium sp. (green algae) as a substrate for bioethanol
production by using different monoculture and co-culture combination of yeast cells under different
modes of fermentation. It also throws light on biomass structure analysis by using SEM after different
pretreatment strategies and production of different inhibitors generated after enzymatic hydrolysis of
biomass. Activated charcoal and overliming strategies were employed for removal of inhibitors and
inhibitors, sugars were quantified with the help of HPLC. The maximum ethanol production was
observed with Saccharomyces cerevisiae I as 23.70 g/l with fermentation efficiency of 46.37% in
pretreated biomass under SHF.
169. Perspectives on the biodiversity of lactic acid bacteria isolated from traditional fermented
food matrices of North East and West Himalayas
Nivedita Sharma and Jasveen Bajwa
Microbiology Research Laboratory, Department of Basic Sciences, Dr. Y.S. Parmar University of
Horticulture and Forestry, Nauni, Solan-173230
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Probiotics can be defined as non-pathogenic and live microorganisms that confer health benefits when
administered in adequate amounts by the host. Traditional fermented foods are prepared and
consumed without much knowledge and awareness about the role and their involvement of
microorganisms. Fermentation serves as an extremely valuable cultural legacy in contributing to a
huge number of potential, valuable and undiscovered strains present in the food matrices which harbor
promising health benefits to the host. In the present study various traditional fermented foods viz.
seera, sidu, chura, churpi, sidra, gundruk, mash bari from North East and West Himalayas were
explored for the biodiversity of potential probiotic strains from these food matrices. A total of 98
lactic acid bacterial strains were isolated and were subjected to morphological, physiological and
biochemical tests, and the data obtained was pooled to obtain a dendrogram usig NTSYSpc software
to obtain relationship similarity between the strains. Further these isolates were screened on the basis
of antimicrobial potential against various food borne pathogens i.e B. cereus, S. aureus, E. coli and E.
faecalis. Production of antimicrobial metabolites i.e organic acids (mainly lactic acid), hydrogen
peroxide production and production of bacteriocin.
170. Production, purification and conformational analysis of an industrially important
exopolysaccharide produced by a probiotic Lactobacillus casei KL14
*Nivedita Sharma and Kanika Sharma
Microbiology Research Laboratory, Department of Basic Sciences, Dr Y S Parmar University of
Horticulture and Forestry, Nauni, Solan-173230
The ability to produce exocellular polysaccharides is widespread among lactic acid bacteria; however,
only some strains produce both capsular polysaccharides (CPS) and exopolysaccharides (EPS). These
natural EPS are gaining importance in industry due to their characteristic role in food industry i.e. for
improving texture, mouth feel and stability of dairy products; in pharmaceutical Industry especially in
lowering blood cholesterol, anti-tumour effect , exhibiting immuno - stimulatory activity as well as
antioxidant activity. In the present study, a novel probiotic strain Lactobacillus caseiKL14, isolated
from lassi – a traditional refreshing drink had been found producing both forms of polysaccharides
(CPS) and (EPS) when grown in MRS broth. The mucoid colonies of this strain were subjected to
EPS production in MRS growth medium and maximum EPS was produced mainly during the
exponential growth phase. EPS was extracted from the culture of L. casei KL14 with yield of 33.50
mg/ml after gel exclusion chromatography (G75). It was observed that the method used to isolate the
EPS fraction exert a strong influence on the final amount of EPS obtained. In this study, the most
effective method of extraction and purification of EPS from L. caseiKL14 culture had been optimized.
The characterization of purified EPS was performed following TLC and effect of pH, temperature,
stability, antimicrobial and water holding capacity. L. casei KL 14 had been evaluated for its potential
application in industry.
171. River water quality in relation to alluvial deposition and ecological approach
Brajesh K. Dwivedi and Asutosh Kumar Srivastava1
Environmental Sciences, Botany Department, University of Allahabad, Allahabad- 211002;
1
Department of Zoology, Govt. Degree College, Haripur Nihastha, Raebareli
The present study represents a systematic analysis of sediment contamination by heavy metals of the
river Ganga in and around Allahabad region. To estimate the geochemical environment of the river,
seven heavy metals, namely Co, Cu, Cr, Ni, Cd, Zn, and Pb were examined from the freshly deposited
river bed sediment on a seasonal basis for the assessment of fluctuation in 2015–2016. Result showed
that heavy metal concentration ranged between 09.37-26.12, 2.16 -09.14, 41.25 -67.08, 13.29 -23.59,
0.19- 0.28, 11.26- 15.59 and 08.71- 11.26 mg/kg for Co, Cu, Cr, Cd, Ni, Zn and Pb, respectively in
different seasons. The highest contamination degree of the sediment was noticed as 4.01. Geoaccumulation index was noted between (0 and 1) which showed that sediment was uncontaminated to
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moderately contaminated and may have adverse effects on freshwater ecology of the river. Pollution
load index (PLI) was found highest 0.45 it indicates that the river sediment has a low level of
contamination. Significant high correlation was observed between Co, Cu, and Zn, it suggests same
source of contamination input is mainly due to human settlement and agriculture activity. Cluster
analysis suggests grouping of similar polluted sites. Using the various pollution indicators it was
found that the river bed sediment is less contaminated by toxic metals during the study but the
sediment quality may degrade in the near future due to increasing anthropogenic inputs in the river
basin. The ecological integrity are also being incorporated in view of their religious and ecological
importance hence proper management strategies are required to control the direct dumping of
wastewater in the river for national development.
172. Studies on the toxic effect of crystal violet on Indian carp fish, Labeo rohita
Maithili Hanamghar and Sangeeta Sinha*
Department of Zoology, Nowrosjee Wadia College, Pune-411007
Crystal violet (CV), a triphenylmethane azo dye, has extensively been used in textile / dye processing
industries and also used to provide a deep violet color to paints and printing ink. CV has been reported
as a recalcitrant dye molecule that persists in environment for a long period and pose toxic effects in
environment especially in aquatic biome. It acts as a mitotic poison, potent carcinogen, oxidative
stress agent and a potent clastogene promoting tumor growth in some species of fish. Fishes are best
indicator of water quality and are meant for ornamental and food value. Labeo rohita is the most
commonly cultured freshwater fish in south-east Asia. It is considered to be the most of important fish
because of its nutritious and high market value. In the present study, the freshwater fish, Labeo rohita
fingerlings were exposed to sub-lethal concentration of CV for 24, 48, 72 and 96 hours. Significant
changes were recorded in various enzyme activities i.e. cytotoxicity marker enzyme (LDH), antioxidative enzymes catalase (CAT), Superoxide Dismutase (SOD), Glutathione Peroxidase (GPx) and
Glutathione Reductase (GR) of the liver tissue. These observations indicating that may be CV gets
easily adsorbed in fish tissue from surrounding thereby reducing the metabolism of fish due to
leucomoiety and leucocrystal violet finally result in hepatocellular destruction leading to the liver
dysfunction.
173. Evaluation of agents of diverse origin for their anti-cancer potential
Renuka Bhor, Chinmayee Bar and Kalpana Pai
Department of Zoology, Centre of Advanced Study, Savitribai Phule Pune University, Ganeshkhind,
Pune-411007
Progressively increasing failure rates, high cost, poor bioavailability, poor safety, limited efficacy, and
a lengthy design and testing process associated with cancer drug development have necessitated
alternative approaches to drug discovery. Exploring established non-cancer drugs for anti-cancer
activity provides an opportunity to rapidly advance therapeutic strategies into clinical trials. In the
current study, we have investigated on anti-proliferative potential of Artesunate (anti-malarial) and
Atorvastatin (anti-cholesterol) on A549 (human ling cancer) and MCF-7 (human breast cancer) cell
lines to evaluate the anti-cancer potential. Effectiveness of agents on cancer cells were estimated by
nitrite levels, ROS generation, cell cycle arrest etc. These results indicate potential of tested agents for
cancer therapeutics.
174. Isolation of entomopathogenic fungi Beauveria bassiana from Helicoverpa armigera used
for mass production
Tahseen Fatima1, Neeta Sharma1 , Y.K. Sharma1 and P.K. Shukla2
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Department of Botany, University of Lucknow, Lucknow; 2Crop Protection Division, ICAR-Central
Institute for Sub-tropical Horticulture, Rehmankhera, P.O. Kakori, Lucknow–226 101
Formulation based on entomopathogenic fungi Beauveria bassiana has a wide host range of insect
pathogenic fungus and environmentally safe. It has potential and many beneficial properties of this
practice reached the application on a commercial scale through high yield and low-cost production
which used in insect pest management. In the present study, isolation of Entomopathogenic fungi B.
bassiana from Helicoverpa armigera were done. For mass culturing of fungi, different liquid medium
used for study the dry mycelial weight to produce best fungus spore and mycelium in liquid medium
and to use them directly after homogenizing and formulating to find out the best artificial medium for
mass culturing of B. bassiana. The study concluded that it grows well on a wide range of media. Out
of different media tested, an excellent biomass was recorded in malt extract (mycological peptone)
broth (1.76g) followed by Richard’s medium (1.18g), potato dextrose broth (0.51g), Sabourauds’s
dextrose broth (0.43g), malt extract (dextrose peptone) broth (0.35g), Czapek’s dox broth (0.31g) and
potato carrot broth (0.19g) respectively. Mass production was done using white rice shows growth of
fungus rapidly. All the grains were fully colonized within 10 days after inoculation and drying was
done at 15 days after inoculation. By microscopic study, the cultures observed that B. bassiana was
pure with the spores weight 9.32 g on rice. Therefore, rice can be used as potential growing substrates
for mass production of entomopathogenic fungi.
175. Anti-candidal activity of endophytic Colletotrichum gloeosporiodes species isolated from
Morinda cetrifolia
Purnima R. Chitlange and V.D. Nanoty
Department of Microbiology, Shri Radhakisan Laxminarayan Toshniwal, College of Science, Akola444001
Endophytes are microbes it may be fungi or bacteria that live within the plant tissue without causing
any noticeable symptoms of disease. They have tremendous potential in synthesis of novel secondary
metabolites, which can be exploited in medicine, pharmaceutical and agricultural industry. The
endophytic C. gloeosporiodes was inoculated in to potato dextrose broth for the secretion of
secondary metabolite for twenty one days and crude extract was collected in ethyl acetate after
incubation period. The antimicrobial efficacy of the fungal endophyte C. gloeosporiodes isolated from
M. cetrifolia was screened against 6 species of Candida. The maximum zone of inhibition was
observed against C. guilliermondii (16.40 mm) followed by C. parapsilosis (16 mm), C. utilis (15.33
mm), C. glabrata (12.60 mm) and C. tropicalis (10.33 mm) in diameter. The endophytic fungi C.
gloeosporiodes isolated from M. cetrifolia can serve as a potential biological agent to control
Candida.
176. Palaeoclimatic clue of Central India during Maastrichtian period (60-70 MY)
Kapgate V.D. and Sangrame N.R.*
Department of Botany, D.D. Bhoyar College, Mouda, Dist. Nagpur- 441104; *P.G. Department of
Botany, J.M. Patel College, Bhandara - 441904
The study on plant fossils from the Deccan Intertrappean beds was started in the beginning of 19
century when Coulthard (1829) reported the fragments of both monocot and dicot woods from
neighbourhood of Sagar. Prof. Birbal Sahni and his co-workers initiated the systematic study of plant
fossils from the Deccan intertrappean in the 20th Century and since then the detailed work is being
persuaded. As a result a large number of plant fossils belonging to different groups of plant kingdom were
described from the different localities of India. The Deccan Trap covers almost all of Maharashtra, a
part of Gujarat, Karnataka, Madhya Pradesh and Andhra Pradesh marginally. The sedimentary layers
sandwiched in between two lava flows or traps of Deccan platue, known as Intertrappean Beds. The
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geological age of the Deccan Intertrappen beds is highly controversial and regarded as late Cretaceous
to Early Tertiary (Paleocene to Eocene) period. An attempt has been made to reconstruct the paleoclimate of Central India from the study of plant fossils known from these fossiliferous localities.
177. Study of in-vitro anti-cancer and anti-oxidative properties of aqueous and methanolic
extracts of Punica granatum flowers
Durgawale Pratik Prakash* and Datkhile Kailas Dhondiba1
*Genetic and Molecular Laboratory, 1Senior Research Officer, Genetic and Molecular Laboratory,
Krishna Institute of Medical Sciences Deemed University, Karad

The different parts of Punica granatum plant are known to possess phytochemicals with
beneficial properties. References for the same can be found even in the ancient systems of
medicine. Given the prevalence of cancer, it is imperative to search for newer tools to overcome
it. As indicated by independent groups of researchers, pomegranate is a source of phytochemicals
with anti-cancer activities such as squalene, gallic acid derivatives, flavanoids, etc. In the present
study, the anti-cancer property of the aqueous and methanolic extracts of pomegranate flowers
was evaluated on different cancer cell lines using the MTT assay. All the cell lines were found to
be sensitive to the aqueous extract with IC50 values for the different cell lines ranging from 510.6 μg/mL. Phytochemical analysis of the methanolic extract of Punica granatum flowers exhibited
prevalence of polyphenolic compounds. Some of these polyphenolic compounds have been known to
possess anti-proliferative and anti-oxidative activity in-vitro. These extracts exhibited radical
scavenging activity comparable to that of the ascorbic acid standard. The anti-cancer activity was
established with cancer cell lines derived from breast, liver, and cervical cancer. The cell lines were
exposed to the extract for 24 hours and 48 hours separately to study its anti-cancer activity. The
results showed that the extract had anti-proliferative effects on all the cell lines after 24 and 48 hours
of exposure.
178. Plasticity in spine density of neurons of APH region of Indian Roller, Coracias benghalensis
(Linnaeus, 1758)
U.C. Srivastava and Kirti Ojha
Department of Zoology, University of Allahabad, Allahabad-211002
A comparative analysis of spine density of APH region of C. benghalensis during its breeding phase
has been done by the use of golgi-colonnier technique. Four classes of neurons viz. multipolar,
pyramidal, bipolar and unipolar were studied. An interesting variations in spine density of these four
types of neurons during breeding phase i.e. significant changes observed in spine density. Spines
increase dendritic surface area for making synaptic contacts. A remarkable changes in spine density of
all the neurons have been observed during breeding period as compared to non-breeding period. It is
concluded that neurons show plasticity in terms of spine density indicating more active condition
during breeding period.
179. Biodiversity of the world’s highest Ramsar site - Tsomuriri lake, Ladakh
Achuta Nand Shukla and *S.K. Srivastava
Botanical Survey of India, Central Regional Centre, 10-Chatham Lines, Allahabad -211002;
*Botanical Survey of India, Northern Regional Centre, Dehradun-248195
High altitude lakes of Himalaya located in alpine region represent a relatively common ecosystem in
mountain ranges in general, however, they remain less intensely studied than lowland lakes, mainly
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because of their remoteness and the short summer open-water period. Many mountain communities
are dependent on livestock for their livelihood. Wetlands perform many essential ecosystem
services—carbon storage, flood control, maintenance of biodiversity, fish production, and aquifer
recharge, among others—services that have increasingly important global consequences. Like
biodiversity hotspots and frontier forests, the world's highest wetland Tso Muriri was declared as a
Wetland of International Importance under the Ramsar Convention in 2002. Tsomoriri lake (32°07’N
to 32°50’N and 78°03’E to 78°20’E) in eastern Ladakh is spread over an area of ca. 120 km² of the
Rupshu Desert in the northernmost Indian state of Jammu and Kashmir. This high altitude brackish
lake is situated at about 4,650 m, and remains frozen in winter from December to March. The Pare
Chu river, which originates about 40 km upstream, flows along the southern side. The area is
characterized by an arid, cold desert climate. The migratory birds start arriving at this wetland for
breeding in the month of April and completing their breeding cycle leave this wetland in October and
November. The lake is the only breeding ground outside of China for one of the most endangered
cranes, the Black-necked crane (Grus nigricollis). Besides, several other species of birds also use this
wetland as their breeding grounds too, such as Bar-headed Goose (Anser indicus), Brown-headed Gull
(Larus brunicephalus), Great-crested Grebe (Pediceps cristatus), etc. The vegetation at Tsomuriri
lake can be broadly grouped into scrub formations, desert steppe and marsh meadows. The major
communities include Caragana sp., Artemisia sp., Oxytropis sp., and Carex sp. having sparse
communities with moss or cushion like growth forms, e.g., Thylacospermum caespitosum, Arenaria
bryophylla, Androsace sarmentosa and a variety of lichens. Stream banks and marsh meadows around
the lake exhibit a characteristic sedge dominated vegetation represented by species of Carex,
Kobresia, Scirpus, Triglochin, Pucciniella, Ranunculus and Polygonum. The shallow parts of the lake
support dense growth of aquatic plants such as Potamogeton pectinatus, P. perfoliatus, Zannichellia
palustris, and Ranunculus sp. The key species recorded at Tsomuriri during the plant survey visit in
July-August, 2011 are Astragalus confertus, Dracocephalum heterophyllum, Pedicularis pectinata,
Chenopodium glaucum, Delphinium brunonianum, Potentilla anserina, Polygonum delicatulum, Poa
lahulensis, Draba alpina, etc.
180. Transcriptomics approach to understand mechanism of biogenic synthesis of selenium
nanoparticles (Se NP) by novel Paenibacillus sp
Dipalee Thombre1, Rajendra Patil1 and Wasudeo Gade 2
1
2

Department of Biotechnology, Savitribai Phule Pune University, Ganeshkhind, Pune-411007;
Vishwakarma Institutes of Technology, Bibwewadi, Pune- 411037

Biogenic synthesis particularly bacterial mediated synthesis of various nanomaterials has been
increasingly attracting the attention of researchers as this is sustainable, ecological and free of toxic
reductant and organic solvent. Selenium nanoparticles (Se NPs) are gaining importance in electronics
and optics, vitamins and food additives, novel antibiotic coatings, chemo-preventatives, anti-cancer
treatments, bioimaging etc. In the present study we isolated a bacterial strain 59pA with high level of
tolerance to selenite (up to 25mM) from Western Ghat of Maharashtra. 16s rRNA sequence analysis
revealed that the isolate 59pA is a novel isolate as it has 95% similarity with Paenibacillus sp. A8.
Isolate 59pA when grown in the presence of selenite accumulate intracellular deposits of red
elemental Se0 giving cultures media an orange to dark-red colour. The as prepared selenium
nanoparticles have been characterized by XRD, UV-Vis absorption spectroscopy, FT-IR, SEM and
TEM. Here, we highlight possible selenium biomineralization mechanism through analysis of the
global transcription changes by next generation sequencing. Transcriptomics analysis indicated that
78 of the total genes were upregulated and 181 were downregulated in the cells. The majority of genes
related to oxidative stress such as Ahp C, USP A, CstR transcriptional regulator were upregulated.
Thioredoxin and NADPH dehydrogenase is also upregulated suggesting its potential role in selenite
reduction. There is also differential expression of genes belonging to amino acid metabolism, cell wall
biosynthesis, metabolism of carbohydrates, coenzyme levels, membrane transport, and a number of
hypothetical genes. Overall, this study presents a useful picture of identification of candidate genes
involved in Se NP synthesis. This data provide new insights into the molecular mechanisms of
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selenium nanoparticles biosynthesis and interplay of genes responsible for selenite reduction so that
we can better control the biosynthesis of Se NPs.
181. Evaluation and disposal management of municipal solid waste at Satna, Madhya Pradesh
Shivesh Pratap Singh
P. G. Department of Zoology, Govt. Autonomous P.G. College, Satna
The quantity and composition of Municipal Solid Waste (MSW) vary from place to place and bear a
rather consistent correlation with the average standard of living. Field investigations were carried out
from Jan.2015 to Dec. 2015 for characterization of disposal site. Out of 45 wards of Municipal
Corporation, 24 wards have been selected for door to door collection of solid waste. The MSW
treatment plant and dumping yard was established at Rewara farm, from 8 kms of Satna city. The
segregated wastes are used as land filling material and biofertilizer after proper composting. The study
was conducted with few suggestions, which will be beneficial for the improvement of the present
system.
182. Studies on physico-chemical parameters of water of Tons river near Madhogarh Fort,
Satna (M.P.)
Rashmi Singh
Department of Botany, Govt. Autonomous P.G. College, Satna
The physic-chemical analysis of water is very important for public health studies. The water of Tons
river is mainly used for the drinking purpose of Satna city so it is also known as life line of Satna.
During present study, samples were collected for the assessment of water quality from two sampling
stations i.e. near PHE stations (Site A) and near Madhogarh fort (Site B). The present analysis are
based on some important physico-chemical parameters i.e water temperature, pH, turbidity, total
solids, total alkalinity, total hardness, free carbon-dioxide, dissolved oxygen, biological oxygen
demand, total coliform, fecal coliform etc. The analysis shows variation in the above parameters in
different localities of river Tons in reference to drinking water quality.
183. Silver nanoparticles modulated quorum-sensing mechanisms in Candida albicans biofilm
Amruta Shelar,1 Swapnil Kamble,2 Rajendra Patil,1 and Suresh Gosavi3
1

Department of Biotechnology, 2 Department of Technology, 3Department of Physics, Savitribai Phule
Pune University, Pune 411007
Nosocomial infections due to Candida species have increased significantly during the past three
decades. Candida is an important opportunistic human fungal pathogen. C. albicans has an ability for
morphogenetic conversions between yeast to hyphae, which contribute to biofilm development and
represent a quorum sensing (QS) mechanism. Morphogenesis and biofilm represents virulence factor
in C. albicans. The biofilm formation enhances the resistance of the C. albicans defence system,
increases its resistance to antifungal drugs and induces increased drug tolerance, making clinical care
more challenging. The emergence of ‘bio-nanomaterials’ gave a new hope to solve the problems
caused by the QS-mediated biofilm. In the present study we have attempted the biogenic synthesis of
silver nanoparticles by using aqueous fruit peel extract of Momordica charantia. The results indicates
that the extract of M. charantia have synthesized bioactive silver nanoparticles, which modulated the
quorum sensing mechanisms in C. albicans. Bio-nanoparticles synthesized have a potential to be a
good therapeutic agent in infections caused by Candida and other related fungal species. Gene
expression analysis by RT-PCR has further elucidated the probable mechanisms by which silver
nanoparticles would have modulated the QS mediated biofilm formations in C. albicans.
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184. Investigations on the role of betalains in planta vis-a-vis antioxidant metabolites and
enzymes
Monika Kumari, Naseema Yesmin, Hidam Bisworjit Singh and Mohammad Imtiyaj Khan
Biochemistry and Molecular Biology Lab, Department of Biotechnology, Gauhati University,
Guwahati- 781014
Edible green leafy vegetable Amaranth (Amaranthus spp.) has received considerable attention
because of its antioxidant property, high nutritional value and rich natural pigment such as betalains,
and others with potential for food colourant applications. Betalains are hydrophilic, high tinctorial
pigments with pharmaceutical properties. Compared to the available literature on clinical efficacy of
betalains, role of betalains in plants is still a subject of investigation. In this study, Amaranth tricolor
seedlings were used as model for investigating the role of betalains vis-a-vis antioxidant metabolites
and enzymes during growth and development of plants. With respect to betalain accumulation, the
profile of antioxidant metabolites and enzymes during different stages of growth (7, 15, 21 day old
seedlings) was recorded. The results showed that superoxide dismutase, catalase, ascorbic acid
oxidase, peroxidase activity decreased with respect to betalain accumulation, while total phenols and
flavonoid content increased slightly (commensurate with betalain accumulation). Ascorbic acid
increased rapidly from 7th day old to 15 day old seedlings. Though betalains have been known to be
antioxidant, the effect on other antioxidants in plants is yet to explain. The investigation in this
direction is in progress.

185. Supplementing effect of biological elicitor on metabolic pathway biogenesis in in vitro cultures
of a Himalayan endangered medicinal herb Picrorhiza kurroa Royle ex Benth
Geetanjali Kannojia, Madhumita Baidya and Anil Kumar Gaur
Department of Molecular Biology and Genetic Engineering, College of Basic Sciences and Humanities,
GB Pant University of Agriculture and Technology, Pantnagar-263145
Picrorhiza kurroa Royle ex Benth, belongs to scrophulariaceae family, is a reputed and highly
valuable medicinal herb endemic to alpine and sub alpine belts of the Indian Himalayas. Several
monoterpenoid glycosides are present in its tuberous roots which are known as picroside I, picroside II,
kutkoside etc., which are being utilized in several traditional medicinal systems to cure number of
ailments since ancient time. The plant has been exploited for its valuable glycosides, hence now it is
considered in endangered category. The depleting status of the herb in the wild needs implementation
of conservation and sustainable utilization practices. It is necessary to enhance the production of
picrosides at in vitro level to ensure its proper regeneration and constant supply. An attempt was made
for quantification of Picroside content and expression analysis of biosynthetic pathway genes through
elicitation method in suspended microcalli regenerated from leaf explants. Different MS
supplemented with TDZ and IBA was used as callusing media. The effect of Fusarium sp. L4
endophyte culture was used as elicitor to recognize some facts about the expression of biogenesis
pathway genes (HMGR, DXS, GDPS, PAL) and the content of picroside-II. Results of biological
elicitor study revealed that mevalonate, non mevalonate and phenyl propanoid pathways are involved
in supplying IPP for biogenesis of Picroside(s) and the use of endophytic fungal culture as elicitor was
effective in enhancing the secondary metabolite in Picrorhiza kurroa Royle ex Benth.

75

76

Author Index
Abhilash P.C.
Abhilash
Adhav Anmol
Agarwal K.K.
Agarwal Rekha Rani
Ahuja Vishal
Akash
Andhale Ramnath
Ansari Jamaluddin
Anshu Alok
Anzalna
Ashis K. Mukherjee
Babu Neelesh
Baidya Madhumita
Bajoria Vani
Bajpai Apekcha
Bajwa Jasveen
Bandopadhyay Rajib
Bandyopadhyay Probir Kumar
Banerjee Aparna
Banerjee Subhro
Banpurkar Arun
Bar Chinmayee
Behera Laxmipreeya
Benniamin A.
Bhadkaria Amita
Bhadkariya Rajni
Bhagat JK
Bhagyawant Sameer S.
Bhardwaj Dinesh Kumar
Bharti Nidhi
Bharti Uma
Bhatia Ravi Kant
Bhatt Arvind Kumar
Bhawane Ganesh P.
Bhide Amey
Bhilave Madhav
Bhor Renuka
Bhushan Upvan
Biswas Karabi
Bodade Ragini
Borde Mahesh
Bose Tania
Brahman Pradeep Kumar
Chakraborti Rhitayu
Chakravarty Jaya
Chapdelaine P.
Chaudhary Nitu
Chauhan Deepa
Chauhan Devendra Kumar
Chavan Dhanpal B.
Chitlange Purnima R.
Dama Laxmikant

4,28
56
13
25
16,17
11,61,62
46
58
1
46
21
2
21,46
75
57
3
68
1
35
1
27
59
70
29
57
43
53
2,27
43,44
20
48
39
11,61,62
11,61,62
18
13
15
70
60
20
13,64
45
60
12
35
7
9
38
52
14,49,50
67
71
59

Dar Mudasir
Das Parijat
Dash Gyanesh
Deodhar Prachi P.
Dhal N.K.
Dhaliwal Harcharan Singh
Dharmadhikari Kanchan K
Dhondiba Datkhile Kailas
Dhyani Archana
Dixit Supriya
Doke Arjun B.
Doley Khirood
Doshi Pooja
Dubey Nawal Kishore
Dubey Pradeep Kumar
Dutta Summi
Dwivedi Aparna
Dwivedi Brajesh K.
Dwivedi Namrata
Dwivedi Padmanabh
Falswal Jyoti
Fatima Tahseen
Fortier M.A.
Fulzele Devanand
Gade Wasudeo
Gaikwad Sunil M.
Ganguly Risha
Gatkul Bhaskar Ishwar
Gaur Anil Kumar
Gaur Parul
Gawali A.S.
Ghosh Somenath
Ghosh Sougata
Giri Ashok
Goel Tanvi
Gopesh Anita
Gosavi Suresh
Gour Jalaj Kumar
Gune Rahul Prakash
Gupta Ashutosh
Gupta Neha
Gupta R.K.
Gurevich Y.L.
Hanamghar Maithili
Harne Shrikant
Hota Sunil Kumar
Jagdale Smita B.
Jahan Shahnaz
Jain Ekta
Jain Subodh Kumar
Jaiswal Durgesh Kumar
Jamadar Rasul Jafar
Jamwal Mamata
77

56
59
7,51
13
41
65
58
72
3
50
67,68
45
28
49
28
13
18
69
16
31
20
70
9
28
73
18
37
62
75
53
36
4
10
13
49
6,35,36
74
6
8
37,41
43,44
50
56
70
13
15
64
19
64
5
63
31
42

Javaid Asma
Johri Bhavdish Narain
Joshi Rakesh
Joshi S.R.
Kamble P.N.
Kamble Swapnil
Kannojia Geetanjali
Kansara Shraddha
Kapadnis Balasaheb P.
Kapgate V.D.
Kaul K.K.
Kesarkar Megha
Khan Mohammad Imtiyaj
Khobragade C.N.
Kokate Shantaram D
Kour Divjot
Krishna Ram
Kumar Anil
Kumar Ashok
Kumar Dhananjay
Kumar Ganesh
Kumar Girjesh
Kumar K. Suneel
Kumar Manish
Kumar Niraj
Kumar Ramesh
Kumar Saurabh
Kumar Vikas
Kumar Vineet
Kumar Vinod
Kumari Gracia Priya
Kumari Khusboo
Kumari Monika
Kumari Puja
Kumari Shalini
Kumari Veena
Kumari Renuka
Kunder Deeksha
Kushwaha Anurag
Lal Devi
Lambhod Chanderkala
Lawyer Phillip
Lokhande R S
Lonkar Sumit
Mabhavikar Bhagyashri S.
Mahajan Pooja
Mahajan S.K.
Mahajan Shweta
Mahalik Gyanranjan
Mallick M.A.
Malpathak N.P.
Malpathak Nutan
Mansoori Abdul Anvesh
Mir Gazala Jaffri
Mishra Ajay

40
3
13
27
66
74
75
59
64
71
44
48
75
67
58
65
63
41
11,29
13
3
39
29
6,13
14
37,38,41
26
61
25
65
30
21
75
21,48
21,48
40
41
30
7
53,54
24
7
2,27
10
47
38,47
38,47
13,64
7
21,48
1,57
28
5
42
26

Mishra Ajeet Kumar
Mishra Ankit
Mishra P.K.
Mishra Shakun
Mohanty Bimal Prasanna
Mondal S.
More Archana
More Priti
More Rahul
Mukhopadhyay Kunal
Mundhe Anju
Munjal Ashok
Nadda Amit
Nandeshwar S.B.
Nanoty V.D.
Narkhede S.S.
Narvekar Dakshita T.
Navneet
Nazneen
Negi Sushila
Nidhi
Nisha
Ojha Aazad P.
Ojha Anil Kumar
Ojha Kirti
Ojha Raj Vir Singh
Pai Aswini
Pai Kalpana
Pananghat Gayathri
Pandey Abhay K
Pandey Asha
Pandey Atindra Kumar
Pandey B.D.
Pandey Poonam
Pandey Ravi S
Pandit Dina Nath
Pandit R.S.
Pandit Radhakrishna
Pandit S.V.
Pandit Sangeeta
Parameshwar K.
Pargai Deepti
Parida Sagarika
Parkash Ravi
Pathak Ankita
Pathak Ashutosh
Pathak Vinay Mohan
Patil R.S.
Patil Rajashekhar K
Patil Rajendra
Patil V.N.
Patil-Patankar Vidya
Patra J.
Patro Ishan
Patro Nisha
78

6
45
22
38,47
12
9
47
23
57
13
31,64
24
61
10
71
36
44
21,46
21
62
35
22
53,54
27
72
55
58
23,58,70
13
15,37
39
15
56
51
4,32,33
23
58
56
64
31
31
19
7
24
24
45
46
66
30
73,74
66
1
41
9
9

Pawar Kiran
Pawar Manish
Poonam
Prajapati Renu
Prakash Durgawale Pratik
Prakash Ravi
Prakash Shri
Prasad Sheo Mohan
Puranik Vinita
Rachana B
Rai Shalini
Rajpurohit Lal Singh
Rajput Deeksha
Ramkumar Thakku R
Ramteke Pramod W.
Rana Anchal
Rana Kusam Lata
Rana Nidhi
Rao P.B.
Rath B.
Rathod M.P.
Rathour Ranju Kumari
Rekha P.D.
Revathi P.
Rizvi Anees F.
Rout G.R.
Rowton Edgar
Roy Bijoy Krishna
Sabharwal Sushma G.
Sachan Shashwati Ghosh
Sacks David
Sagar Alka
Saka Sanskruti
Samal K.C.
Sangrame N.R.
Saral Anamika
Sarkar Bishwarup
Sarkar Joyita
Satpute Surekha
Saxena Anil Kumar
Saxena Y.
Sembi Jaspreet K.
Sepahia Divika
Shaikh Afrin
Sharma Adita
Sharma Alok
Sharma Bhavisha
Sharma Bhawna
Sharma Ekta
Sharma Eshan
Sharma H.B.
Sharma Himanshu
Sharma Kanika
Sharma Namrata
Sharma Neeta

56
10
33
52
72
25
19
47,52
14
4
1
53,54
26
8
1
29
65
11,61,62
22
41
42
11,61,62
8
29
14
29
7
61
57,58
66
7
1
60
29
71
53
10
11
59
66
20,43
8,45,46
11
56
18
34
33
21
26
39,60
25
34
69
40,63
70

Sharma Nivedita
Sharma Poonam
Sharma Priya
Sharma Renu
Sharma Shivesh
Sharma Sushil Kumar
Sharma Uma Kant
Sharma Vaishali
Sharma Y.K.
Sharma Yatendra
Sharma Goutam
Sheeba
Sheikh Adil Edrisi
Shekhawat Kan Singh
Shelar Amruta
Shinde Mrunalini D.
Shouche Yogesh Shripad
Shukla Achuta Nand
Shukla Himani
Shukla P.K.
Shukla Pradeep K.
Shumayla
Shweta
Singh Amit Kumar
Singh Arjun
Singh Bansh Narayan
Singh Bijender
Singh Durgesh
Singh G.S.
Singh Hidam Bisworjit
Singh I.J.
Singh K.P.
Singh Manoj Kumar
Singh N.D.
Singh N.P.
Singh Om Prakash
Singh P.K.
Singh R.B.
Singh R.P.
Singh Rachana
Singh Ram Prakash
Singh Ramveer
Singh Rashmi
Singh Ravikant
Singh Shakti Kumar
Singh Shikha
Singh Shivesh Pratap
Singh Sippy
Singh Upma
Sinha Sangeeta
Sinha Sankar Narayan
Sinha Shrstha
Soni P.
Sreepada K.S.
Srivastava Asutosh Kumar
79

68,69
68
40,41
55,63
49,50
26
41
11,61,62
70
26
53,54
47
4
2,27
74
60
8
72
45
70
1
35
50
38
54
31
3
60
28,31
75
18
6
6
49
25
7
52
24,25
33
52
25
46
74
45
7
32
74
59,60
33
70
20
9
51
4
69

Srivastava Nidhi
Srivastava Prabhat Kumar
Srivastava S.K.
Srivastava Sudhakar
Srivastava U.C.
Sundar Shyam
Sundari M. Shunmuga
Survase Rajesh B.
Suryavanshi Mangesh
Swain Dhaneswar
Swami Dhanashree
Taneja Mehak
Thakur Samrendra Singh
Thomas Pious
Thombre Dipalee
Tiwari Rishikesh K
Tiwary Puja

44
47
72
33
27,59,72
7
57
67,68
8,48
30
28
62
16
6
73
32
7

Tripathi Durgesh Kumar
Tripathi I.P.
Tripathi Sonal
Tripathi V.D.
Tripathy Saurabha
Trivedi Vinay
Tyagi Shivi
Upadhyay Santosh Kumar
Verma Jay Prakash
Verma R.C.
Verma Suresh K
Waghmode Samadhan
Wankhade Varsha W.
Yadav Ajar Nath
Yadav Janardan
Yadav Shweta
Yesmin Naseema

80

49,50
16,18,51
36
36
30
22
5
5,34
63
26
21
59
47
65,66
63
16
75

