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Potential of Parthenium hysterophorus (GajjarBotti),

as a Feedstock for Renewable Gas Production
Dr. Muhammad Rizwan Tabassum, Assistant Professor, Additional
Director, Punjab Bioenergy Institute (PEI), Deparment of Energy
Syslems Engineering, University of Agriculture, Faizalabad
(m_tabaszum.pbi@uaf edu.pk), Dr. Muhammad Shahzad,
Assislant Professor, Department of Energy Sysiems Engineering,
University of Agriculture, Faizalabad. Fakhra Bashir, M_Phil.
Scholar, University of Agriculiure, Faisalabad.
Parthenium is considered as a toxic weed and
cannot be utilized for animal feed due to presence of

toxic biomolecules. Its prevalence in the agricultural

land during last few

is alarming and
challenging for
animal and human
health. An
alternative strategy
for its utilization as a
feedstock for
renewable gas
production will not
only serve the
purpose but also
provide green gas
and fertilizers. After
pretreatment, Parthenium biomass has been effectively
used for anaerobic digestion, producing about
0.20-0.35 m® biogas kg?' V5, and for the creation of
nutrient-rich compost and vermicompost, which
enhances soil organic carbon and NPK availability
without harming crops. Furthermore, bioactive
compounds with antimicrobial, insecticidal, and
nematocidal properties can be selectively isolated using
aqueous, alcoholic, and solvent-based exractions. This
allows the hazardous fraction to be valued for the
development of bio-pesticides, while the remaining
biomass is used to produce organic fertilizer or
bioenergy.

Conclusion: It i= estimated ha Parthenium has
biogas potential of roughly 4.4-7.5 billion m3 per year
and in co-digestion system, it can generate up to 3000
GWh of electricity.
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Potential of Anaerobic Digestion as a Pretreatment

Technology for Antibiotic-contaminated Manure
Dr. Muhammad Rizwan Tabassum, Assistant Professor,
Additional Director, Punjab Bioenergy Institute (PEl), Depariment
of Energy Systems Engineering, University of Agriculiure,
Faizalabad (m_tabazsum_pbi@uaf.edu.pk), Dr. Muhammad
Shahzad, Assistant Professor, Depariment of Energy Systems
Engineering, University of Agriculiure, Faizalabad. Ayesha
Razheed, M.Phil. Scholar, Institlute of Microbiology, University of
Agriculture, Faizalabad.

Pakistan possesses one of the largest livestock and
poultry sectors in the world, ranking among the top ten
countries in the world. The livestock sector contributes

about 14.9% to the
national GDP,
accounting for more
than half of the
agricultural value
addition, while the
poultry industry
alone contributes
nearly 1.3% to the
AR GDP, highlighting its
substantial economic
importance. In terms
of production,
Pakistan generates
around 5 million tons
of meat annually,

Basgai
placing it within the

| S r—

g Fentiliier
top 30 meat-producing countries worldwide, whereas
poultry meat production, estimated at approximately 2
million tons per year, ranks the country among the top
10 global producers. This large-scale animal production
results in the generation of vast guantities of organic
waste, with total livestock manure production estimated
at about 417.3 million tons per year, and poultry
manure or liter contributing an additional 15-20 million
tons annually. A critical concern associated with this
manure burden is the extensive use of veterinary
antibiotics in livestock and are particularly prone to high
excretion rates, often exceeding 60%, leading to the
accumulation of antibiotic residues in manure.
Anaerobic digestion of poultry and livestock manure
provides a sustainable solution to degrade antibiotics
present in the manure but also provide renewable
energy and green fertilizer as well. It is estimated that
having 417 Mt of manure, 26.87 billion m® of biogas
could yield 492.6 PJ of heat and 5521.5 MW of
electricity.

Conclusion: It is estimated that the manure has
the potential to generate 5500 MW of electricity that
can contribute 20% of energy requirement of Pakistan.
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A Practical Roadmap to Adopt Al for Agriculture

Practitioners
Dr. Muhammad Shahzad, Assistant Professor,

Department of Energy Systems Engineering, UAF. Dr
Muhammad Rizwan Tabassum, Assistant Professor,

Department of Energy Systems Engineering, UAF. Dr.
Muhammad Furgan Asghar, Assistant Professor,

Department of Energy Systems Engineering, UAF.

Artificial Intelligence is proving itself as an
essential tool for modern agricultural research, farm
management, and planning for sustainability. However,
many agriculture specialists face challenges in
understanding where to begin, which tools to use, and
how to integrate Al into real-world research and field
applications. A structured roadmap for leaming Al can
support a smooth and meaningful transition.

The first step is to build foundational awareness of
Al concepts related to agriculture, including data
analytics, machine learning, remote sensing, and
loT-based sensing systems. Researchers normally
benefit from understanding agricultural data types such
as soil attributes, crop growth indicators based on
images, climate variables (change in weather patterns),
spectral imagery, and machinery data related to its
health and performance efficiency.

The next stage involves hands-on exploration of Al
tools and datasets. This includes learning basic Pythan
workflows, interpreting satellite or drone imagery, or
using open-source platforms for yield prediction,
irrigation scheduling, or disease detection models.
Pilot-scale research projects help bridging field realities
with theory.

Finally, Al adoption requires integration into
research and decision processes. This includes
developing data collection protocols, validating Al
outputs through field trials, engaging farmers and
extension professionals, and assessing ethical
considerations such as data privacy, accessibility, and
system reliability.
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Agentic Al As a New Frontier for Sustainable

Agriculture
Or. Muhammad Shahzad, Assistant Professor,
Department of Energy Systems Engineering, UAF. Dr
Muhammad Rizwan Tabassum, Assistant Professor,
Department of Energy Systems Engineering, UAF. Dr.
Muhammad Mubashar Omar, Assistant Professor,
Department of Energy Systems Engineering, UAF.

Agriculture is rapidly evolving from data-driven
monitoring toward autonomous and seni-autonomous
decision systems. Traditional Al used in farming
basically provides predictions or recommendations. In
confrast, agentic Al refers to intelligent systems that
can perceive conditions, do all the reasoning over
goals, and act autonomously or with human-in-loop
within agricultural settings.

In sustainable agriculture, agentic Al can
dynamically coordinate farming activities in real time.
For instance, autonomous irrigation agents can
integrate soil moisture, weather forecasts, and crop
water needs to adjust irrigation schedules with or
without human intervention. Similarly,
pest-management agents can continually analyse
sensor and imagery data to trigger targeted
interventions only where needed, reducing the use of
pesticide and environmental hazards.

Agentic Al also supports resource efficiency and
climate resilience. Autonomous coordination among
agents managing energy. water, and machinery can
help to optimize field operations according to energy
availability and emissions thresholds allowing
love-carbon farm practices.

By combining sensing technologies (like loT and
drones), large language model reasoning, and
automated action, agentic Al systems enhance
sustainability of farm while maintaining productivity. As
hardware and connectivity improve, agentic Al will help
agriculture become more adaptive, efficient, and
resilient to variable nature of environmental.
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