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BOTANICAL RESEARCH: CHALLENGES AND
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the water or with the n

atural f unctioning of ecosystems. In

of Mictoonzani _ addition 1o the release of substances,
in the form of radiogctiviy i g lsms,. water pollution may include the release of energy,
Y Orheat, into bodies of water Water pollution, 2 global crisis, occurs

when harmful substances—Tike * ‘

comam‘inalc w-ue:[;;];?h l”\C.mdugma] wasle, sewage, pesticides, plastics, and heavy metals—
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€S, makin Ans, animals, and ecosystems, leading to

‘ | g them unsafe for hum
diseases (diarrhoea, cholera), ec

expanding populations Intens; “5)”_5[‘3']“ P, oo (reatening finite freshwater gy
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water resources are the main dr: g er pollution and depleting natural

. o vers of water scarcity in India. Besi i '
industrialisation y . Besides expanding population,

accounts for about a 4% rise in water demand annually, resulting in a substantial

Increase in industrial wastewaters.

With a population th
States should imme
It i1s a shame th

al 15 close to 147 crore, India’s walcr-borne discase burden is also high. All
diately check water supply sources for chemical and sewage contaminants.
at despite progress under the Swachh Bharat Mission and Jal Jeevan Mission,
water woes continue. Controlling water pollution involves 2 multi-pronged approach, combining
improved wastewater treatment (physical, chemical, biological), reducing chemical use in industry
and agriculture (switchin g lo organic methods), proper disposal of household waste (no dumping
oils, meds, chemicals down drains), reducing plastic use, and raising public awareness about
; conservation and responsible habits, all supported by strdng regulations. Key methods in¢lude

advanced filtration, bioremediation (using plants like water hyacinth), and implementing policies
like India’s Water Act to manage effluent quality and discharge.
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L— Role of Modern Biotechnology in Improving Crop Resilience for & I
Sustainable and Climate Smart Agriculture EE

& Amit Kumar Lovely* " E EE

K. M. D. College Parbatta, Munger University, Munger, Bihar, India =5 =

*Correspondence email address: lovely.amitkumar851 @gmail.com E

3

Climate change has emerged as one of the most serious challenges to global agriculture, threatening 3

crop productivity through increased incidence of drought, floods, heat stress, salinity, and the '_ff-?

spread of new pests and diseases. These stresses significantly undermine food security, particularly
in climate-vulnerable regions. Enhancing crop resilience is therefore essential for achieving
sustainable and climate-smart agriculture. Modern biotechnology provides innovative and efficient
tools to develop resilient crop varieties capable of adapting to changing environmental conditions
while ensuring stable yields. The role of modern biotechnological approaches, such as genetic
engineering, marker — assisted selection, molecular breeding, tissue culture, genome editing
technologies, including CRISPR/ Cas systems, in improving crop resilience. These techniques
enable precise identification, modification and transfer of stress - responsive genes, accelerating
the development of improved crop varieties. Successful examples include submergence—tolerant
rice (subl), drought - tolerant maize, insect — resistant Bt cotton, disease — resistant banana, and

Abstract-cum-Souvenier Book :: 38
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salinity-tolerant wheat, which h
reduced yield losses
Biotechnology also pl

ave demonstrated enhanced tolerance to abiotic and biotic”&" 5 I Z

and R e L Mo |
» and improved farmer livelihoods under adverse climatic conditionsd™ '*
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| resistant crops lhercb-,)r llVilfll mlf;l IN managing biotic stresses by developing pest - and diseasem’ = &
| : ‘ ¥ feducing reliance on chemical pesticid Lntmiad . L e R
| : : : es and minimising envir 5 L g
pollution. Looking ahead. future PIOS g onmental i 8

pects of biotechnology in climate - smart agriculture include: P
s biDleClm;;:ess::::]emn}c‘r{?ps capu_blc of wimstandi‘ng cofnplcx climflle sccr!arif:}s. G
T gy [‘Jn.‘c.l‘smn agriculture, genomics, blﬂl{‘lf ormatics, artificial
gence, an microbial technologies is expected to further enhance crop improvement efforts.
Advancc§ In gene editing, synthetic biology, and plant-microbe interactions offer promising
Opportunities Lo Improve resource — use efficiency, soil health, and climate resilience. However,
the successful adoption of biotechnological innovations requires supportive regulatory frameworks,
public awareness, and ethical considerations. |
In conclusion, modern biotechnology represents a powerful approach to improving crop resilience
and promoting sustainable and climate-smart agriculture. Its strategic application can help build
resilient agricultural systems capable of ensuring food security, environmental sustainability and =

2conomic stability in the face of climate change. This approach strengthens agriculture for present
and future generations.

the development of mulij
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OP-004
Valorization of Municipal Wastewater for Biomass and Biofuel —
Production by Microalgae Chlorella sp. L

Amrit Lal*
Department of Botany, Sri Radha Krishna Goenka College, Sitamarhi, Bihar, India
*Correspondence email address: ikgpian @ gmail.com
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s - sz culuvation costs and limited freshwater are major barriers for commercial production of
- mssmmadzz] biofuel. This study evaluates the valorisation of municipal wastewater for the cultivation
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s= " Talorella sp. in an airlift photobioreactor for low-cost biomass production. This integrated
F = === allows nutrient recovery and feedstock generation for biofuel production simultaneously.
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amege! wastewater. The nutrient utilisation efficiency of Chlorella sp. was above 90% for N
=+ =¥ Lshowed a maximum growth rate of 0.36 d{ ' and biomass concentration of 1.28 g L{ *.
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