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2.2.1(1) 
 

Learning needs of advanced learners 

 



 

 

 

Eternal University has a structured assessment system to identify advanced learners in each 

programme considering previous academic performance (10
th

/10+2/graduate marks/grades 

and a baseline assessment related to basic courses related to programmes. The following 

programmes were effective implemented for identification, nurture and support of advanced 

learners.  

 

Special Programs and various initiatives 

 Workshops, Seminars and Webinars: Organize workshops, seminars, webinars and 

guest lectures by experts to provide deeper insights into subject matter. 

 Research opportunities: Encourage the students for research, various internships 

programs offered by industries and collaborations with faculty in academic research.   

 

Exposure and Networking 

 Conferences and Competitions: Support participation in national and international 

conferences, competitions, and symposiums to showcase their skills and gain 

exposure. 

 

Academic and Carrier Advancement 

 Competitive examination: Conduct Coaching classes for competitive exams like 

CSIR-NET, UGC-NET, IELTS etc. 

 Higher Studies counselling: Provide counselling for pursing higher education and 

scholarships in reputed institutions globally.  

 

Recognition and Rewards  

 Publications: Encourage students to publish their research papers in reputed journals 

and present research paper at national and international conferences.  

 Rewards: Every year, the best outgoing and passed-out students are appreciated with 

gold medals. 

 

 

 

Special Programmes for Advanced Learners 
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Special programmes for differential learning needs of advanced learners 
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1. Participation in workshops, conferences and seminars 
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Department of Botany organized an online workshop on BONSAI (11 September 2021) 
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Akal College of Engineering and Technology, Eternal University, Baru Sahib organized 

National Workshop on “Solar and Smart Energy Systems for Sustainable Environment held 

on 6-7 April, 2018 

 

Workshop On “Real Time Applications Using Next Generation IoT Technology 
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DST (SERB) Sponsored Two Days National Level Workshop on Real Time Applications 

Using Next Generation IoT Technology organized by Akal College of Engineering & 

Technology (ACET), Eternal University, Baru Sahib on 20-21 April, 2018. 

 

 

WORKSHOP-CUM-TRAINING PROGRAM 

 
Eternal University Baru Sahib organized a “Fabrication of Low-Cost Solar Drying System” 

workshop at Gram Panchayat: Maatal Bakhog (Rajgarh) District: Sirmaur on February 23, 2020. 
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NATIONAL CONFERENCE ON SUSTAINABILITY 

 
National Conference on Sustainability Theme: Methods, Practices & Adaptation-Indian Perspective 

(2021) 

 

WORKSHOP ON IMPORTANCE OF INTELLECTUAL PROPERTY RIGHTS 

IN ACADEMIA 

 
Eternal University, Baru Sahib Organised an online workshop on 27

th
 March 2021. 
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WORK IN RAAGADARI MUSIC 

 
Department of Music Akal College of Arts and Social Science, Eternal University organized a workshop on the 

Element of Bhakti Rasa in Music & Composition Work in Raagadari Music on 25 April 2022. 

 

 

 

 

NATIONAL CONFERENCE ON CURRENT SCIENTIFIC 

INNOVATIONS & RESEARCH IN PLANT BIOLOGY 
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NEED TO UPGRADE COMMUNICATION SKILLS FOR PROFESSIONAL 

PURPOSE 

 
 

 

SESSION ON AUTISM SPECTRUM DISORDER (ASD) 
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J-GATE TRAINING WORKSHOP FOR RESEARCH SCHOLARS 
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INTERNATIONAL CONFERENCE- WADFPSE-2022 
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WORKSHOP ON PEDAGOGICAL INITIATIVES 
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WORKSHOP FOR ENHANCING COMMUNITY HEALTH NURSING 

PRACTICES 

 

 
 

NURTURING EXCELLENCE IN OBSTETRICS & GYNAECOLOGY: A 

COMPREHENSIVE WORKSHOP 
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Nurturing Excellence in Obstetrics & Gynaecology: A Comprehensive Workshop 12
th
-13

th
 May, 

2023 
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2. Higher Education and Research 
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3. Placement in Government/ Private Sector 
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4. Excellence in Competitive Examination 
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5. Coaching Classes for advanced learners 
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 Lecture to motivate UG Agriculture students for PG Admission Test 

On 19
th

 April, 2022 Prof. S.K. Chauhan (Dean, ACECM) talked with the students of B. 

Com (Hons.) 2
nd

 and 3
rd

 year regarding the NEAT Exam. 
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RESEARCH

Infectivity of entomopathogenic nematode 
against the cabbage butterfly (Pieris brassicae L.) 
in polyhouse and in field condition
Preety Tomar1, Neelam Thakur1*  and Ambika Sharma2 

Abstract 

Background: Cabbage butterfly, Pieris brassicae Linnaeus (Lepidoptera: Pieridae), is a major insect pest affecting cole 
crops worldwide. Excessive applications of chemical-based insecticides have a devastating impression over the organ-
isms and environment.

Results: In this study, entomopathogenic nematode (EPN) Heterorhabditis bacteriophora Poinar strain EUPT-S26 (local 
isolate) was evaluated for Pieris brassicae control under polyhouse and field conditions. Under the polyhouse condi-
tions, the highest insect mortality 91.6 and 94.0% was observed in the plots treated with the nematodes suspension 
1500 IJs/ml and 2000 IJs/ml, respectively. Based on the highest cabbage plant protection under polyhouse conditions, 
H. bacteriophora EUPT-S26 was also applied for field assays in the course of the crop’s productive phase. Data demon-
strated from the field treatments signify the highest concentration (2000 IJs/ml) showed the maximum larval mor-
tality and least damage percentage 45 ± 1.07% that remained constant until harvesting; this resulted in the highest 
productivity in polyhouse and under field conditions.

Conclusion: According to assessed field conditions, it was suggested to perform 3 applications of EPNs during 
the vegetative phase and at the time of head formation to increase productivity and to reduce damage. The results 
approved that EPNs are an effective alternative of chemical-based insecticides to control the cabbage butterfly.

Keywords: Biocontrol, Damage, Heterorhabditis bacteriophora, Pieris brassicae, Productivity

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

Background
Pieris brassicae Linnaeus of family Pieridae is the key 
insect pests of cabbage. It generates significant losses as 
compared to costs of synthetic chemical insecticides for 
its control (Kasi et  al. 2021). Cabbage butterfly is dis-
persed all over the world where brassicaceae are planted. 
Winter generations showed a longer life stages than those 
through the rainy and summer seasons. Temperature 
range (15.2–30  °C) was found ideal for its multiplica-
tion. Other different abiotic factors did not affect the life 
stages of insect (Thakur and Deka 1997). The gregariously 

feeding insect larvae consumed the whole leaves, except 
veins of the cauliflower, cabbage and flower buds of broc-
coli (Boczek and Lewandowski 2016). Over 50% yield 
losses have been observed due to the infestation by these 
insect pests in cabbage annually (Abbas et al. 2021). Sood 
(2007) reported that cabbage butterfly caused extensive 
damage to the cabbage crop in the month of April (last 
week) and May in Himachal Pradesh, India.

Although the chemical synthetic insecticides has been 
proven most trustworthy for the control of these vora-
ciously feeding larvae, the repercussions of the persis-
tent use of these synthetic insecticides result in various 
environmental hazards, especially the chemical residues 
also affect the soil fertility, affects the wildlife, contami-
nate resources of ground water, developed resistance 
amongst insects along with re-emergence of huge insect 
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Research Article 

Tailoring of structural, optical and electrical properties of anatase TiO 2 

via doping of cobalt and nitrogen ions 
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a b s t r a c t 

Pure (pristine) anatase and mono–doped and co–doped derivatives of TiO 2 having nitrogen (N) and cobalt 

(Co) as dopants with respective fixed doping concentrations of 0.7 mol.% and 1.0 mol.% were synthesized 

using auto–combustion sol–gel technique. The doping effects at corresponding non–metal and transition 

metal sites of TiO 2 on the basis of the structural, optical and electrical properties have been investi- 

gated. X–ray diffraction (XRD) measurement confirms the formation of pure anatase phase of TiO 2 for all 

samples having I4 1 /amd space group of tetragonal structure which has been also verified by the Raman 

spectroscopy measurement. Various crystallographic parameters have been calculated by performing Ri- 

etveld refinement of XRD data including average crystallite size that has been observed in the range of 

10–15 nm. Pure anatase phase indicates the incorporation of Co 2 + into TiO 2 lattice which assists the sub- 

stitution of N in place of oxygen in co–doped TiO 2 . The band gap tuning towards the visible region from 

3.2 to 2.1 eV has been achieved with mono–doping and co–doping of the N and Co in TiO 2 lattice. This 

can be described in terms of the formation of localized levels of N–2p and Co–3d states in mono–doping 

and an isolated intermediate band formation in co–doping case. Electrical properties have been inves- 

tigated in details and explained as the synergetic effects of structural and inherent ionic characters of 

various dopants. The observed band gaps of all doped samples lie within the visible region which makes 

them pertinent as the solar energy harnessing materials for photocatalytic and photovoltaic applications. 

© 2021 Published by Elsevier Ltd on behalf of Chinese Society for Metals. 

1. Introduction 

TiO 2 is a global demanding material among the several semi- 

conductors because of its low cost, high stability and harmless na- 

ture to, both, human and environment [1–3] , TiO 2 exists naturally 

in three crystalline phases, namely, anatase, rutile and brookite 

[4] . Among these polymorphs, the anatase phase has lower den- 

sity, low dielectric constant, higher electron mobility and lower 

recombination rate of electron–hole pairs that make it preferable 

for photovoltaic application [5] . Limitation with anatase TiO 2 is its 

wide band gap of ∼ 3.2 eV due to which it remains active for UV 

radiation which is approximately 5% of the solar spectrum on the 

∗ Corresponding author. 

E-mail addresses: puneetphymat@gmail.com , puneetnegi@eternaluniversity.edu.in 

(P. Negi). 

earth’s surface [ 6 , 7 ]. In order to utilize the maximum part of the 

solar radiation, it is important to make TiO 2 sensitive for visible 

light without deviating it’s most efficient anatase phase. The ex- 

tensive research is going on worldwide for the visible light ab- 

sorption of anatase TiO 2 using some promising techniques that 

involve mono–doping and co–doping of transition metal or non–

metal ions. 

The doping of transition metal ions, i.e. Cu, Co, Fe, Cr, Ag, V, 

etc., up to a specific doping concentration in TiO 2 [7–10] is able to 

reduce its energy band gap as well as to suppress the recombina- 

tion rate of photon induced electron–hole pairs. However, the re- 

combination may increase at higher dopant concentrations of these 

metal ions [11] . On the other hand, doping of non–metals such as 

N, S and C in TiO 2 replaces O in the TiO 2 host lattice to intro- 

duce impurity energy states just above the valence band of TiO 2 

which results in the reduction in band gap energy [12–15] . Fur- 

ther, the interest of co–doping of metal and non–metal ions in TiO 2 

https://doi.org/10.1016/j.jmst.2021.09.014 

1005-0302/© 2021 Published by Elsevier Ltd on behalf of Chinese Society for Metals. 
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Prokaryotic diversity and
community structure in
the rhizosphere of Lantana
weed (Lantana camara L.)

Upasana Gola1, Shilippreet Kour1, Tanvir Kaur2,
Kahkashan Perveen3, Najat A. Bukhari3, Jamilah A. Alsulami4,
Damini Maithani5, Hemant Dasila1, Manali Singh6

and Deep Chandra Suyal1,7*

1Department of Microbiology, Akal College of Basic Sciences, Eternal University, Baru Sahib, India,
2Department of Genetics, Plant Breeding and Biotechnology, Dr. Khem Singh Gill Akal College of
Agriculture, Eternal University, Baru Sahib, India, 3Department of Botany & Microbiology, College of
Science, King Saud University, Riyadh, Saudi Arabia, 4Microbiology Department, Howard University,
Washington, DC, United States, 5School of Biotechnology, IFTM University, Moradabad, India,
6Department of Biotechnology, Invertis University, Bareilly- Lucknow National Highway, Bareilly, India,
7Vidyadayini Institute of Science, Management and Technology, Sajjan Singh Nagar, Bhopal, Madhya
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Lantana weed (Lantana camara L.) is among the most noxious weeds in the

world. Keeping in mind its invasive behavior and great ecological tolerance, it

becomes imperative to analyze the structure and function of associated

microbiome. In this perspective, Illumina-based metagenome sequencing was

performed to gain a better understanding of prokaryotic diversity and

community structure in the rhizosphere soil of L. camara L. The organic

carbon, nitrogen, phosphorus, and potassium contents in the rhizosphere soil

were 0.91% (± 0.21%); 280 Kg ha-1 (± 4.02 Kg ha-1), 54.5 Kg ha-1 (± 3.12 Kg ha-1),

and 189 Kg ha-1 (± 6.11 Kg ha-1), respectively. The metagenome analysis revealed

the existence of 41 bacterial and 2 archaeal phyla, with only 12 showing ≥1%

abundances. Pseudomonadota was the dominant phylum with 31.3%

abundance, followed by Actinomycetota (20.9%). Further, 54 different genera

were identified with the highest abundance of Devosia (2.8%). The PICRUSt

analysis predicted various functional traits in the soil metagenome, with general

cellular functions dominating, followed by stress tolerance. Moreover, 10% of the

functions were associated with nitrogen fixation, phosphate solubilization, and

potassium mobilization. In conclusion, the present study revealed the existence

of diverse prokaryotic communities in the rhizosphere of the L. camara L. which

was primarily associated with stress response and plant growth promotion. To

the best of our knowledge, this study documents for the first time the L. camara

L. microbiome. Furthermore, the identified genera can be explored for

agricultural needs in future.

KEYWORDS

Illumina HiseqX, PICRUSt analysis, bacterial diversity, metagenomics, weed plants
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Prevalence of antibiotic-resistant 
Gram-negative bacteria having 
extended-spectrum β-lactamase 
phenotypes in polluted 
irrigation-purpose wastewaters 
from Indian agro-ecosystems
Achhada Ujalkaur Avatsingh 1, Shilpa Sharma 1, Shilippreet Kour 1, 
Yukta Arora 1, Sheetal Sharma 1, Divya Joshi 2, 
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Antibiotic resistance in bacteria has emerged as a serious public health threat 
worldwide. Aquatic environments including irrigation-purpose wastewaters 
facilitate the emergence and transmission of antibiotic-resistant bacteria and 
antibiotic resistance genes leading to detrimental effects on human health and 
environment sustainability. Considering the paramount threat of ever-increasing 
antibiotic resistance to human health, there is an urgent need for continuous 
environmental monitoring of antibiotic-resistant bacteria and antibiotic resistance 
genes in wastewater being used for irrigation in Indian agro-ecosystems. In 
this study, the prevalence of antibiotic resistance in Gram-negative bacteria 
isolated from irrigation-purpose wastewater samples from Sirmaur and Solan 
districts of Himachal Pradesh was determined. Bacterial isolates of genera 
Escherichia, Enterobacter, Hafnia, Shigella, Citrobacter, and Klebsiella obtained 
from 11 different geographical locations were found to exhibit resistance against 
ampicillin, amoxyclav, cefotaxime, co-trimoxazole, tobramycin, cefpodoxime and 
ceftazidime. However, all the isolates were sensitive to aminoglycoside antibiotic 
gentamicin. Enterobacter spp. and Escherichia coli showed predominance among 
all the isolates. Multidrug-resistance phenotype was observed with isolate AUK-
06 (Enterobacter sp.) which exhibited resistant to five antibiotics. Isolate AUK-02 
and AUK-09, both E. coli strains showed resistant phenotypes to four antibiotics 
each. Phenotypic detection revealed that six isolates were positive for extended-
spectrum β-lactamases which includes two isolates from Enterobacter spp. and E. 
coli each and one each from Shigella sp. and Citrobacter sp. Overall, the findings 
revealed the occurrence of antibiotic resistant and ESBL-positive bacterial isolates 
in wastewaters utilized for irrigation purpose in the study area and necessitate 
continuous monitoring and precautionary interventions. The outcomes of the 
study would be of significant clinical, epidemiological, and agro-environmental 
importance in designing effective wastewater management and environmental 
pollution control strategies.
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REVIEW ARTICLE

Endosymbiotic microbes 
from entomopathogenic nematode (EPNs) 
and their applications as biocontrol agents 
for agro-environmental sustainability
Preety Tomar1, Neelam Thakur1*   and Ajar Nath Yadav2 

Abstract 

Background: The biological diversity on planet earth is declining day by day, due to different factors such as exces-
sive applications of pesticides. The utilization of chemical pesticides affected environment as well as microorganisms. 
The awareness among the peoples towards the hazards by the residual toxicity of chemical pesticides should be 
developed for agro-environmental sustainability.

Main body: Entomopathogenic nematodes (EPNs) are the bacto-helminth parasites which show classical mutualism 
with the genera Xenorhabdus and Photorhabdus. The nematodes along with its endosymbiotic bacteria have a bio-
control potential which could be used to reduce chemical pesticides. Applications of bioagents have been reported 
and resulted in considerable reduction in pathogens. Furthermore, these bioagents are biodegradable, eco-friendly 
and easy to apply for protection of crops against diverse pathogenic organism. The nematode-bacterium complexes 
are effective against huge range of bacteria, fungi, nematodes and insects that are harmful to the crops. Along with 
biocontrol potential, the endosymbionts produce diverse secondary metabolic compounds, exoenzymes and toxic 
compounds that show antibiotic, antimycotic, nematicidal, miticidal and anticancerous properties.

Conclusion: The present review deals with the diversity of endosymbiotic microbes from EPNs and their role in bio-
control for the agro-environmental sustainability.
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Background
Entomopathogenic nematodes (EPNs) are microscopic 
roundworms that belong to the families Heterorhabditi-
dae and Steinernematidae of phylum Nematoda. EPNs 
are beneficial nematodes that exhibit a holoparasitic 
mode of survival (Bhat et al. 2020). The EPNs have been 
reported to survive in most of environmental conditions 

except psychrophilic conditions of Antarctica (Homin-
ick 2002). The EPNs from genus Steinernema and Heter-
orhabditis were considered deadly fatal for a number of 
agricultural insects (Liu et al. 2020). Globally, 17 species 
of genus Heterorhabditis and 100 species of genus Stein-
ernema have been reported that are found to be lethal for 
insect pests (Bhat et al. 2020). These nematodes showed 
mutualistic associations with endosymbiotic bacterial 
species that live inside the nematode. A major role has 
been played by these bacterial endosymbionts in nutri-
tional physiology (Feldhaar 2011). The endosymbionts 
Xenorhabdus and Photorhabdus reside in symbiotic 
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