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Preface

As TIES embarks on its journey into the illustrious milestone of two decades, we find
ourselves amidst a sea of change, guided by the gentle hum of honey bees. This year,
we unfurled our sails in a new direction with thebroadening ofthe "Bees for Life"
project, an endeavor dedicated to sustainable apiculture, empowering marginal
farmers while fostering the production of pure honey.

Yet, the shadow of the Covid9 pandemic loomed large, casting its veil over many of
our endeavors and challenging the very fabric of our progress. Nevertheless, in the
face of adversity, we persevered, unwavering in our commitment to our mission.

Amidst these trials, we found cause for celebration as we achieved the prestigious
ISO certification, a testament to our unwavering dedication to excellence.
Additionally, our collaborations with esteemed educational institutions bore fruit,
with initiatives ranging from green audits to biodiversity surveys, enriching both our
organization and the communities we serve.

In a moment of profound pride, we witnessed one of our own doctoral students
reach the culmination of her academic journey, a testament to the spirit of inquiry
and scholarship that defines our organization.

To our esteemed board members and cherished welishers, we extend our
deepest gratitude for your unwavering support and collaboration. With hearts full of
gratitude and anticipation, we present the20th annual report, a testament to our
collective resilience and determination.

Together, let us embark on the next chapter of our journey, guided by the principles
of sustainability, compassion, and community.

Pa965



TIES have a fulfledged research wing on related issues to different environmental issues. Several
study reports have beeralready published in this regard. Moreover, the extension and education
wing of the institution regularly conduct trainings and workshops on several areas for various stake
holder groups Moreover, various projects on conservation of plants, amphibians, butterflies,
odonates, birds and mammals are being regularly conducted by TAHST OA OO Ak | T EOO O




A. TIESOWNPROJECTS

I.BEES FOR LIFE
Bees For Lifea sustainable apiculture programme of TIESis one of the flagshigrojects of TIESThe
project focuses on providing livelihood
support, ecosystem services, andj
guaranteed pure honey. Currently, TIES]
supports 11 beneficiaries and maintains }
140 beehive boxes. Additionally, over
50 bee colonies have been distribute
to 10 farmers. To ensure the project’
sustainability, the project team
conducts continuous monitoring and §
provides regular training sessions.

Fig 1.Weekly maintenance and feeding of bee colonies
——

II. KOTTAYAM COLLECTORATE BUTTERFLY GARDEN

It is one of the exemplaryproject of TIESin the civil station campus of Kottayam district. It was
created and is also maintained by TIE$lost and nectarine plantsare placed inside the garden for
the butterflies. Signages are also placed in the garden showisgentific name, common name and
vernacular names of hostnectarine plantsand common butterflies Regular cleaning and weeding
out isdown under the aegis of TIES evemnonth.

——

Fig2. Kottayam Collectorate Butterfly Garden
[ Te—
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B. GOVERNMNERROJECTS

I. FIELD SURVENO IDENTIFY POTENTIAL SAND MINING STRETCHES (KADAVUS) AND ESTIMATIOI
AVAILABLE SAND VOLUMES THROUGH FIELD/SEG$EON SURVEY IN VARIOUS RIVERS OF KERAL
STATE

CSIRNIIST

CIR-NIIST has entrusted TIES to conduct the sand auditing
of 17 rivers flowing through 10 districts in Keralato identify

potential sand mining stretches Kadavug and estimation of
available sand volume through field/ crosssection survey.
As part of this survey was conducted at Pathanamthitta
Kottayam, Ernakulam, Idukki, Thrissur, Palakkad,
Malappuram, Kozhikode, Kannur and Kasargode
Approximately 251 km has surveyed as part of this.g
Bharathapuzha, Chaliys, Kadalundi, Mahe, Valappattanam s
Sreekandapuram, Perumba, Chandragiri, Mogral, Shiriye

Yalkana, Uppala, Achankovil, Pamba, Manimal: |
Muvattupuzha and Periyar were the rivers surveyedand B sk SN
reports were submitted.

P &, f
\ INgG :
LON%.%UD?% 53°F 76°1

THURSDAY, 12 JAN w izo W
‘ A

Fig 3. keld Survey Sand Auditing
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1. PAARISTHITHIKAMMANIMALA RIVER: FLOOD DISASTER MANAGEMENT & SUSTAINABLE LAND US,
COMMUNITY TRAINING PROGRAMME

DIRECTORATE OF ENVIRONMENT AND CLIMATE CHANGE

As part of Paaristhithikam 20212022, a
project was initiated by TIES whichis aimed at
studying the impact of flood disasters in
Manimala River basin and developing a3
disaster management plan based o '
sustainable land use practices. Structured§
survey sheets explore the knowledge including:
traditional  knowledge,  practices, and &
community experiences connected with the
Manimala River. As part of thisa training were
given to school students inorder to conduct a
community-level survey in addition to this, communitylevel meeting were also arranged too

gather the views and experiences of the riverine community. Furthermore, with the help of school
students, public and LSG members, riparian plants were planted along the river at several
locations and students were entrusted for its continuous monitoring and fertilization

Fig4. Paaristhithikamriparian tree planting, workshops and surveys




C. OTHER

I. INDIAN SNAKE BITHITIATIVE
Crowd Funding

In partnership with Indiansnakes.org, TIES has initiated
a program to mitigate casualties from snake bites in
rural districts of Madhya Pradesh and Chhattisgarh.\
Support is provided to hospitals in the form of Ant
venom provision, community education and outreach ¢
programmes. It is the pioneering project on mitigating |
the issue on the country that encounter50,000 snake %
bites every year. é
In the previous TIES distributed snake rescue kits t@5
trained and certified snake rescuersat Kottayam and ;
Idukki districts in Kerala, and thus they have rescued
above 500 snakesfrom various locations including residential areas, uninhabited regions,
commercial buildings, schools, and collegesAmong the species we've rescued arthe majestic
Indian Rock Python, the iconic Spectacled Cobra, the stealthy Common Krait, the elusive Wolf Snake,
and the graceful Rat SnakeThe professional kit constituted recuse carry case, hooks (large and
small), cotton bags, bagger frame.

Figh. Snake Rescue Kit Distribution

Page:l.o



D. GRANTS

I. DEVELOPING AN ORCHID LIBRARY AND INFORMATION CENTRE: CAPACITY BUIEBING AT
KOTTAYAM

New Hampshire Orchid Society, Manchester

An international grant from New Hampshire Orchid Society (NHOS)as received to TIESThe
grant was received under the category Conservation Granthe project was aimedto create a
first-time orchid reference andinformation centre in an organization in the state Due to the Covid
pandemic restrictions the first phase was focused to set ug library and information centre for

orchid research and conservationAs part of that relevant books on Orchids were procureddlong
with  books scientific  papers, thesis, ¢ 3 JUSSETIGE )

dissertations, etc, also availed. An orchid
library was setup in the Institute along with an §
e-library (https://ties.org.in/fORCHID - :

successful implementation of the project!

activities. _ _ — . -
Fig6. Interns with orchid field guides

II. PROTECTION OF FRESHWATER ECOSYSTEMS FOR THE CONSERVATION OF THRETENED SPECI
MUNNAR, WESTERN GHATS, INDIA

Fondation Segré Conservation Action F@whservation Action GrantdJCN

The primary aim of the Fondation Segré Conservation Action Fund i
to support conservation and research initiatives, with the
overarching objective of enhancing the status of globally endangered

animal species and their habitats. This effort is implemented through
IUCN Save Our Species. TIES has been awarded this fund to safeg
threatened species in Munnar by focusing on the preservation of
freshwater ecosystems. The project entails various activities such ag ’
field assessments and monitoring of species within the Territorial f
Division (Munnar), raising community awareness, conducting waters

-

quality assessments, implementing pollution reduction measures through improved waste
management practices, and enhancing water services for the benefit of local communities.
Seasonal surveys will be conducted to study odonates and fishes, alongside regular water quality
monitoring. Community involvement, particularly among tribal and plantation workers, will be
fostered through awareness campaigns, workshops, and the provision of efreendly sanitatio
facilities. Over the course of 12 months, the project aims to evaluate biodiversity, raise communic;gil


https://ties.org.in/ORCHID-LIBRARY
https://ties.org.in/ORCHID-LIBRARY

awareness about conservation, and ensure active stakeholder engagement for Ielegnm
sustainability.

\k‘m [ opsmap camera

Chillithodu, Kerala, India

2VPJ+C32, Padicup Rd, Chillithodu, Kerala 685561, India
.’,, Lat 10.0362332

Long 76.879628°

23[01/24 10:: 44 AM GMT +05:30

—
Fig7. Field study and sample collection ‘

. PERFORMANCE STUDY OF THE BOMA BIOSAND WATER FILTER
Samaritans Purse Canada, New Life Power Gospel Ministries, University of Calgary, Gordon College

This collaborative project aimed to rebuild a working
model of the Boma Biesand Filter (BSF) according to
recommended specifications and to conduct a.
comparative  performance study incorporating
Moringa-based enhanced adsorption. In partnership|
with TIES, six BSF units were installed following the
BOMA BieOAT A &EI OAO ! OOAI Al
Purse, Canada, December 2009) to improve wate
quality in community and institutional settings. One
filler was installed on the TIES campus, with five
additional units in community areas. Key objectives
included assessing the feasibility of using locall
available materials for construction and evaluating
maintenance factors, such as biolayer cleaning ant
ease of daily use. In addition to qualitative data
collection, a comprehensive cost analysis wag
conducted to determine economic feasibility. Water
quality testing compared BSHreated water with
control samples, evaluating turbidity, pH, conductivity,
and coliform levels to assess filter effectiveness *
Furthermore, three BSF units were modified with
Moringa oleifera to examine potential enhancements@s
in filtration efficiency. This study provided valuable
insights into the practical applications and impact of
BSF technology within the local context.

‘.l F|98d> Lyaulftss!'
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a. Phytochemical Screening and Antimicrobial Activity Evaluation of Different Parts of
Ocimum tenuiflorum 6 8

Athulya V. S$B. Sc.Biotechnology and Botany Submitted to Department oBiotechnology St.
Berchmans College, Changanacheripttayam.

Plants have been sources of medicinal agents since humanity's earliest days. Natural products
were once the source of all drugsOcimum tenuiflorum also calledOcimum sanctumor Tulsi,
belongs to theLamiaceae family. Tulsi contains key chemical constituents such as oleanolic acid,
ursolic acid, rosmarinicAAEAR AOCAT 11 h A A-GafydphAylehd. Theseé dompbiinilsi 1 |
have long been used in foogroducts, perfumery, and dental and oral products.

The aim of this project was to examine the phytochemical screening and antimicrobial properties
of different parts of Ocimum tenuifllorum Acetone was used to prepare the extracthe results of
the phytochemical screening of showed the presence of bioactive components such as tannins,
saponins, flavonoids, alkaloids, proteins, quinones, coumarins and phenolic compounds.
terpenoids and anthocyanin were absent.The antibacterial and antifungal activity of extract
against four bacterial species, Escherichia coli Staphylococcus aureysPseudomonassp., and
Bacillus 9., and two fungalspecies,Aspergillus nigerand Penicillium sp were carried out by agar
well diffusion method and agardisc diffusion method respectively. The results revealed that
among the bacteriaStaphylococcusureus exhibited highest susceptibility to the extract and in
Fungi it is Pencillium sp. The results confirm validity of the use ofOcimum spas medicine in
ancient medicinal traditions andsuggest that some of the plant extracts possess compounds with
antimicrobial properties that can beused as antimicrobial agents in new drugs for the therapy of
infectious diseases caused by pathogens.

Key words: Phytochemical Screening Antimicrobial Activity, Ocimum tenuiflorum Bioactive
Compounds Therapeutic Potential

b. (Antimicrobial activity and phytochemical screening of Aerva lanata and Coleus
amboinicus in different solvent systems 6 8

R SivalakshmiAncyRajan,B. ScBiotechnology and BotanyC M S College, Kottayam

Medicinal plants have long been used in traditional medicine systems worldwide due to their
therapeutic properties. In recent years, there has been a resurgence of interestarploring plant-
basedcompounds as potential sources of new antimicrobial agents, especially in the face of rising
antibiotic resistance. Aerva lanata and Coleus amboinicusre two such plants that have been
traditionally used in various cultures for their medicinal properties. This research aims to
contribute to the growing body of knowledge on plantbased antimicrobial agentsand highlight
the significance of selecting appropriate solvents for extracting active constituents. The
antimicrobial properties of these plants were evaluated against various bacterial and fungal
strains to identify their efficacy in different solvent extracts. Additionally, a comprehensi&)
phytochemical analysiswas conducted to determine the presence of bioactive compounds sucﬁ&s
alkaloids, flavonoids, tannins,saponins, and terpenoids The extracts were obtained from thed



samples in two solvents which are isopropyl alcohol and distilleavater using soxhlet method.The
antibacterial and antifungal activity of extract against four bacterialspecies, Escherichia coli,
Streptoococcus aurey$seudomonasps, andBacillus spand two fungal species,Aspergillus niger
and Penicillium spwere carried out by agar well diffusion method and agadisc diffusion method
respectively. The aqueous extract of both plants had stronger inhibition againsBacillus and
Streptoococcus the isopropyl extract shows higher inhibition againstEcoli and Pseudomonas
gualitative phytochemical analysis demonstrated the presence of alkaloids and flavonoidéong
with carbohydrates and proteins in both plant tested.

Key words: Phytochemical ScreeningAntimicrobial Activity , Bioactive Compounds Therapeutic
Potential, Solvent Extraction Ethanolic Extracts

c. G\ Comparison between Fungal Endophytic Microflora of two species of Malvaceae Family 6 8

Joshin James BabB ScMicrobiologyy, P G MCollegeKangazha Kottayam.

A study was conducted to isolate and identify fungi from Hibiscus rossinensis and Sida
rhombifolia, resulting in the identification of five fungal species based on cultural, morphological,
and microscopic observations Aspergillus sppwas the predominant fungal isolate in both plant
species, with other isolates includingFusarium oxysporumand Penicillium sp. Plant Growth
Promoting (PGP) traits were analyzed, focusing on phosphate solubilization efficiency,
siderophore production, indole acetic acid production, and gibberellic acid production. The results
of the PGP trait analysis were promising, with all isolates exhibiting phosphate solubilization
activity. Aspergillus flavusdemonstrated the highest siderophore production, while Fusarium
oxysporumshowed the least. Indole acetic acid production was highest Fusarium oxysporunand
lowest in Aspergillus terreus Aspergillus nigerexhibited the highest gibberellic acid production,
whereas Fusarium oxysporumshowed the least. Further research is needed to evaluate the
effectiveness of these fungal isolates under field conditions and to explore their potential
applications in sustainable agriculture.

Key words: Fungi isolation, Plant Growth-Promoting (PGP) traits Sustainable agriculture

d. Gsolation of pigment producing microorganisms, qualitative assessments of their
pigments and evaluation of synthetic dye degradation 6 8

Anjana P SM. ScEnvironment Science and ManagemeB8tree Sankara College, Kalady, Ernakulam

This study focuses on the isolation and characterization of pigmemroducing bacteria from
various soil samples, their pigment production, and their potential for degrading synthetic dyes.
Through morphological and biochemical analyses, the isolated pigmeptoducing
microorganisms were identified as Staphylococcus sp Pseudomonas spand Bacillus sp The
research highlights the use of biological methods for dye degradation, which offer a safe,
economical, and ecdriendly alternative to physical and chemical methods. The bacterial strains,
particularly those isolated from dyecontaminated soil, demonstrated significant dye degradation
capabilities. Staphylococcusand Bacillus sp exhibited zones of inhibition against Bromopheneg

Blue and Congo Red, indicating their effectiveness in degrading contaminants. These findirgs
(@)

@
o



underscore the potential of microbial degradation as a viable alternative for the biodegradation of
synthetic dyes.

Keywords: PigmentProducing Bacteria, Dye Degradation, Synthetic Dyes, Biodegradation, Bye
Contaminated Soil, Microbial Degradation

e. G\ Comparative study on Carbon sequestration potential and soil quality assessment of
monocrop plantation and mixed crop plantation 6 8

Diyamol, M. ScEnvironment Science anblanagemeniSree Sankara College, Kalady, Ernakulam

The increase in atmospheric Cfconcentration in recent years has led to a growing interest in
understanding the potential of carbon sequestration in different ecosystems. This study aimed to
understand and compare the carbon sequestration potential and soil quality of monocrop
plantation and mixed crop plantation. This study was conducted in Velloor is a small area in
Pampady, Kottayam. Two sites were selected for the study namely Monocrop plantation and
mixed crop plantation. The study reveals that mixed crop plantation has much Carbon
sequestration potential than the monocrop plantation. Total carbon stock of the monocrop
plantation is 26.06 Mg C/ha which is equivalent to 95.65 Mg G@a and Total carbon stock of the
mixed crop plantation is 52.84 Mg C/ha which is equivalent to 193.92 Mg @@a. From this study

it is understood that the trees with higher biomass have more carbon stock and carbon
sequestration potential. The woody plants have more carbon sequestration potential than others
as, they store more carbon in their woody biomass. There was a significant positive relation
between the free DBH and CO, sequestration. Of the crops selected for the study Wild Jack has
more carbon sequestration potential followed by Jackruit, Rubber and Coconut due to the
increasing of biomass and the DBH. The study also reveals that the Soil quality of monocrop
plantation is better than mixed crop plantation dueto various reasons.

Key words: Carbon Sequestration, Soil Quality, Monocrop plantation, Mixed crop plantation.

f. G\ Study on biodegradation of synthetic plastic by bacteria & 8

Reshma KoshyM. Sc.Environment Science and Managemen$ree Sankara College, Kalady,
Ernakulam.

Plastic wastes accumulating in the environment are posing an ewv@icreasing ecological threat.
Microbes can eliminate harmful plastics from the ecosystem, because of their degradation
potential, so biodegradation is an effective solution to plastic pollution. In this study, the
biodegradation of plastic disc by bacteria was analyzed using pseighing method. For this, soil
sample from dump yard was taken. The microbial species found associated with the soil sample
were nine gram positive bacteria and one gram negative bacteria. They were identified Bacillus

sp, Paenibacillus alveiMicrococcussp, Staphylococcus aureusnd Pseudomonasp. The efficacy of
Bacillus sp. and Staphylococcus aureus in degrading plastics within 15 days were analyzed, among
the selected bacteria, Bacillus sp.1 degraded plastic by 0.76 % within 15 days, compared to
Staphylococcus aureus which does not degraded the plastic disc within 15 days. This work reveals
that Bacillus sp. has the potential to degrade plastics and could be used as plastic degrading
microorganisms.

Keywords: Plastic, Biodegradation, BacteriagRe-weighing method.
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g. Gdentification and Risk Assessment of biofim associated Bacteria in Drinking Water
Distribution Systems 6 8

Maneesha K T M Sc.Environment Science and Managemerfbree Sankara College, Kalady,
Ernakulam.

A biofilm is a biologically active matrix attached to the surface of cells and their extracellular
products. As they are a mixture of many microorganisms, the microbiological activity of biofilms
varies according to their position in the aggregate. With particular emphasis on drinking water
distribution systems, this review focuses on the process of biofilm formation, associated
pathogenic bacteria and their risk. This study provides an overview of the formation of biofilm,
structure, role in microbial communities, diversity of bacteria presented. This study will also
discuss the potential health risk concern that arises when certain microbes and their products
become a component of the distribution system biofilm. For this study biofilm samples were
collected from the consumer end of the 10 taps and 5 filters. The results showed that the presents
of Escherichia coli Enterobacter aerogenedollowed by Klebsiella pneumonia Aeromonas sp
Micrococcus sp Staphylococcus spProteus mirabilis Pseudomonas aeruginosand Vibrio sp in the
collected samples. Most of the bacterial species were identified are pathogenic and they all are
disease causing microbes. Majority of the water samples were contaminated in terms of coliforms.
Biofilm by bacterial strains indicated that water distribution network might be colonized by
potential human pathogens. From this study, it is understood that biofilms and many pathogenic
bacteria are present not only at the consumer end of DWD taps but also at the consumer end of
water purifiers. The effects of exposure to pathogenic organisms are not the same for all
populations. Frequent exposure to a pathogen may be related with a lower possibility of illness
due to the effects of acquired immunity. These findings may help the authorities to design and
implement effective strategies for controlling biofilms and ensuring the supply of safe drinking
water to the community.

Keywords: Biofilms, Drinking Water Distribution Systems Water Contamination Public Health
Risk, Water Quality Control Pathogen ExposureWater Safety

h. G\ comparative study on phytoremediation of greywater using lemongrass and Vetiver
with reference to drinking water 06 8

Alphia SM. ScEnvironment Science and ManagemeBree Sankar&ollege, Kalady, Ernakulam

Greywater is the wastewater generated from household activities like bathing, showering, sinks,
and washing machines, excluding toilet waste which can be reused for irrigation and other non
potable purposes after proper treatment. Reusing greywater can help conserve water resources
and reduce the amount of wastewater entering sewage systems. In this study, a comparative study
on phytoremediation of greywater using lemongrass and vetiver was conducted thereby
determining the efficiency of the selected plant materials in water treatment. For this, two kitchen
sink samples and two drinking water (ground water) samples were collected. Collected samples
treated using filters containing lemongrass and vetiver. The parameter analysis of samples before
and after treatment were carried out. The concentration of pH, electrical conductivity, to %
atﬁ

dissolved solids, total acidity, total alkalinity, total hardness,calcium and magnesium content
o



reduced. As per the values obtained, we can say that vetiver has better efficiency in removal of
calcium hardness and total hardness. On comparing with removal efficiency values of samples
treated with vetiver, better result was found in case of physical and chemical parameters. In case
of pH better result were shown by samples treated with lemongrass. Both lemongrass and vetiver
was found to be ineffective in removal of microbial parameters such as MPN, FC and E. coli. From
the results, we can say that vetiver better efficiency than lemongrass in removal of contaminants.

Keywords: Greywater, Phytoremediation, VetiverLemongrass Water Treatment, Environmental
Sustainability.

i. O\ Study on Fungal diversity of plastic contaminated soil & 8

Sreelakshmi M PM. Sc.Environment Science and/lanagemeni Sree Sankara College, Kalady,
Ernakulam.

Fungi play an important role in the microbial ecology of soil. The majority of fungal species
degrade lignin and hard-to-digest soil organic matter; however, during this process, some fungi
consume simple sugars for their metabolism. Fungi grow dominantly in low pH or moderately
acidic soils wherein the soils tend to be undisturbed. Fungi break down the complex organic
substances to simplesugars and make it available to different types of microorganisms. They also
decompose dead organienatter and make the residues into usable products. Almost 90% of all
plants form symbiotic mycorrhizae fungi interactions by forming hyphae networks. The hyphae
assist the plant root hairs in acquiring nitrogen, phosphorus, micronutrients, and water in
exchange for utilizable sugars producedy the plant. The study of soil microbial diversity can
never be separated from the presence of sdilingi. Fungi have filamentous bodies called hyphae
that interact directly with materials in the soil, including plant roots. In soil, fungal diversity
performs essential roles related to water dynamicsnutrient cycling, and disease suppression.
Fungi in the soil contribute as mycorrhizae, promoteigrowth, and keep soil moisture. Plastic has
become established over the world as an essential basieed for our daily life. Current global
plastic production exceeds 300 million tons annually. Plastickave many characteristics such as
low production costs, inertness, relatively low weight, andiurability. The primary disadvantage of
plastics is their extremely slow natural degradation. The latteresults in an accumulation of
plastic waste in nature. The amount of plastic waste as of 2015 w&800 million tons worldwide,
and 79% of this was placed in landfills or left in the naturalenvironment. Moreover, recent
estimates report that 12,000 million tons of plastic waste will havdbeen accumulated on the earth
by 2050. Therefor the soil samples were collected from different plasticontaminated sites such
as dumping yard, river and beach soil. In this study soil fungus were isolatagsing sabouraud
dextrose agar medium and then it is identified using lactophenol cotton blue staii. PCB). Major
soil fungus was identified from these samples ard-usarium sp., Aspergillus flavus, Aspergillus
unilateralis, Penicillium sp., Aspergillus nidulans, Aspergillus fumigatasdAspergillus niger

Keywords: Soil fungi, Plastic Microbial Ecology, Symbiotic Mycorrhizag Water Dynamics
Dumping Yard SoilEnvironmental Sustainability.

j. GComparative study between the soils of Monoculture and Mixed Crop Farming 6 8
Abdul RazagM. ScBotany, M.E.S Kalladi College, Mannarkkad, Palakkad
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Agricultural practices have impact on soil health, which in turn influences crop productivity and
environmental sustainability. Monoculture, characterized by the repeated cultivation of a single
crop, has been a dominant farming practice due to its straightforward management and potential
for high yields. However, this method often leads to several adverse effects on soil properties,
including nutrient depletion, reduced organic matter, and increased susceptibility to soil erosion
and pests.Mixed cropping, presents an alternative approach by cultivating multiple crop species
together. This method is believedo enhance solil fertility and structure, promote biodiversity, and
improve the resilience of croppingsystems. The interaction between different plant species can
lead to more efficient nutrient utilization, natural pest suppression, and improved soil microbial
activity. This comparative study focuses on evaluating the differences in soil health between
monoculture and mixed cropping systems. Soisamples were collected from four different sites,
two from monoculture fields and two from mixed cropping fields By Random sampling/arious
physical and chemicalparameters were analyzed to assess the impact of these agricultural
practices on soil quality.The results revealed that mixed cropping soils exhibited higher organic
carbon content (1.6%) comparedto monoculture soils. Additionally, the average pH for mixed
cropping soils was 6.80, while monoculturesoils had an average pH of 6.16. Mixed cropping soils
also had higher organic matter (5.75%), availablgphosphorus concentration (0.334 mg/kg),
electrical conductivity, and nitrogen content (4.25 mg/kg)compared to monoculture soils. These
findings suggest that mixed cropping systems promote better sollealth and fertility, highlighting
their potential importance for sustainable agricultural practices.

Keywords: Soil health, Crop productivity, Soil erosion Monoculture, Mixed cropping, Soil
microbial activity , Sustainable agriculturalpractices.

k. GEvaluation of antibacterial activity and antioxidant capacity of Azadirachta indica ,
Gliricidia sepium and Mimosa pudica extracts against pathogenic bacteria 6 8

Avani N KM ScZoology K. G. College, Pampady, Kottayam

.00 E U @ltemital and microbial analysis of honey and its antibacterial activity 6 8
Navya K.PM Sc. Zoology, K. G. College, Pampady, Kottayam.
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Environmental education division of TIEfcilitates long term and shorterm academic courses,

naturalist courses and school/college projects. TIES has published various books, field guides
booklets, pamphlets etc. on different species and environmental causes. Naturalist courses offe
specialized and certified trainings to equip passionate people with scientific skills of nature studies

and education.




A. H.D COURSE WORK

Currently, three students are perusing their Ph. D namely S. Sathrumithra, Alex John and Vinod
Mathew. In this Sathrumithra has completed his research works and currently carrying out his

data analysisand thesis writing. Rest has submitted their thesisand the final viva voce was also

completed.

—
Fig9. Pre Ph D Presentation of Mklex John
—____

B. TIES RESEARCH TRAINING PROGRAM (TRTP)

The prestigious training programme for masters and research students of South Indian and
foreign Universities continued during the reporting year tooFour undergraduate studens from P
GMCollege# - 3 #1 11 ACA AT A 3 ,@ine"pdsOyfabuatd stuiledts fomthreel I
undergone this training. The students were from two universities, Mahatma Gandhi University

CalicutUniversity, respectively.

Table 1: List of© O O A Aridébgortd TRTP training at TIES during 288-2024.

Sl. Student Name Topic Course and College
No.
Phytochemical Screening and B. ScBiotechnology and
Antimicrobial Activity Evaluation Botany
4 AHLEREE of Different Parts ofOcimum St. Berchmans College,
tenuiflorum Changanacherry Kottayam
5 R Sivalakshmi Antlmlc_roblal actlv_lty and B. ScBiotechnology and
phytochemical screening ofAerva Botany
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Ancy Rajan

lanata and Coleus amboinicum
different solvent systems

C M S College, Kottayam

Joshin James Bab

A Comparison between Fungal
Endophytic Microflora of two
species of Malvaceae Family

B. Sc. Microbiology? G M
College, Kangazha,
Kottayam.

Anjana P S

Isolation of pigment producing
microorganisms, qualitative
assessments of their pigments and
evaluation of synthetic dye

degradation

Diyamol

A Comparative study on Carbon
sequestration potential and soil
quality assessment of monocrop
plantation and mixed crop
plantation

ReshmaKoshy

A Study on biodegradation of
synthetic plastic by bacteria"

Maneesha K T

Identification and Risk Assessment]
of biofilm associated Bacteria in
Drinking Water Distribution
Systems

Alphia S

A comparative study on
phytoremediation of greywater
using lemongrass and Vetiver with
reference to drinking water

10

Sreelakshmi M P

A Study on Fungal diversity of
plastic contaminated soil

M. ScEnvironment Science an
Managemen{Sree Sankara
College, Kalady, Ernakulam

11

Abdul Razaq

Comparative study between the
soils of Monoculture and Mixed
Crop Farming

M. ScBotany, M.E.S Kalladi
College, Mannarkkad,
Palakkad

12

Avani N K

Evaluation of antibacterial activity
and antioxidant capacity of
Azadirachta indica ,Gliricidia
sepiumand Mimosa pudicaextracts
against pathogenic bacteria

13

Navya K.P

Physicochemical and microbial
analysis of honey and its

antibacterial activity

M. ScZoology K. GCollege,
Pampady, Kottayam

Pagez 1



Students during academic benefitted from internship at TIES for varied periods of five days to one
month. During the reporting year,11 students, successfully completed their internship at TIES on

various topics of interest.

Table2: List ofET O AuGdergode training at TIES during 2@3-2024.

Sl. Name Topic Institution
No.
Academic Intern s

1 Mary Aldima

2 Meenakshy V

3 Farhana Shaji Testing antimicrobial activity

4 Divya Thadause "8 3A8 :TT1T(

5 Fathimuth Suhra S College for Women,

6 Adithya P Alappuzha

7 Abhaya Sreekumar S §

8 Dhanusha G Naick

9 Ashna Sabu

10 | Aravind Sankar Various Research and B. ScBiotechnology,

education programmes and Chemistry, Zoology, Christ
hand on experience in laboratory | (Deemed to be University),
procedures. Bangalore, Karnataka
On-the-job training

11 | Ajohn Abraham Accounts B. Com., Girideepam Institute
of Advanced Learning,
Vadavathoor, Kottayam

In order to equip students in sophisticated and deep research TIES started a new programme
A IESInternship Programme(TIP)6 8 4EEO DOl COAI I A AEIi O O CEOA
OET OA xET EAO AiTi bl AOGAA OEAEO AAAEAihconpéaréble T O
experience in various microbiological, biochemical, biotechnological and environmental science
tools and methods, both lab and fieldAlong with this they will be provided with experiences in
every stages of ecgroducts preparation- lab to packing.
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Fig10. TIESnternship Programme

e ————____
Sl. Name Topic
No.
1 Anjana E S
2 Balendu Balachandran
3 Dony Sebastian
4 Febakutty Varghese
5 Febin Babu Kuriakose
6 Geethu Prasannan
7 Sreelaksmi S
8 Nandhu Balachandran
9 Sreelakshmi S
10 | Anjana Elizabeth George
11 Anusree R Various research and education programmesf TIES
12 Carolyn Merin Philip
13 Fathimath Shabna
14 K H Hazeena Hussain
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15 Miya Rose

16 Arya Shaji

17 Hypha Abdul Jaleel
18 Linda Salin Cha