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Obid Tursunov: Healing the Farth with Science

and Technology
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In the desert of the Moynaq region in Uzbekistan, a beam
of low-power laser quietly awakens the dormant black
saxaul (Haloxylon aphyllum) seeds. Weeks later, tiny green
shoots emerge from the lifeless land. In the laboratory of
China Agricultural University, agricultural wastes such as
cotton stalks and corn cobs are transformed into bio-coal
and hydrogen-rich syngas. These two scenes, separated by
thousands of miles, are closely connected by one scientist—
Prof. Obid Tursunov. Starting from the Environmental
Protection major, he has dedicated himself to the
interdisciplinary field of laser biotechnology and biomass
energy. Over nearly 20 years of his scientific research career,
he has gradually turned his vision of "healing the Earth with
science and technology" from experimental data into reality.
Recently, we conducted an interview with Professor Obid
Tursunov to explore the story of how he "heals" the Earth
through science and technology.

"A Conscious Participant in Circular Economy"

"I grew up in Uzbekistan, where concepts like drought and
soil degradation are not abstract textbook knowledge—they're
the backdrop of daily life." In his hometown in Uzbekistan,
he witnessed the slow spread of farmland salinization, and
personally felt the anxiety and helplessness of the community
amid water scarcity. As an undergraduate majoring in
Environmental Protection at the Tashkent Automobile and
Road Construction Institute in Uzbekistan, he mastered
professional terms describing environmental issues (such as
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Obid Tursunov, a national of Uzbekistan, is a Professor in the Department of Power Supply and Renewable

Energy Sources at TITAME National Research University, Uzbekistan, and an Invited "High-end" Scholar of
the TYSP (Talented Young Scientist Program) at China Agricultural University.




B AY | COVER PERSON

- “‘, - =
PR - BIRTFIER () W Z@kﬁ?i%ﬂi
W=
Obid Tursunov (right) at the "Great Cycle Symposium" held by the National Center for International Research
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of BioEnergy Science and Technology (iBEST) of China Agricultural University, Beijing, China.
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drought, resource depletion, and unsustainable practices)—
yet he became increasingly clear that "diagnosing problems is
not the way to solve them."

"For me, merely protecting the ecological environment
from further damage is far from enough; I urgently need
to use cutting-edge interdisciplinary tools to restore and
improve the ecological environment." This urgent desire for
change drove him to "shift from documenting environmental
degradation to proactively designing restoration plans." He
recalled that while focusing on environmental issues, two
seemingly unrelated fields came into his view: On one hand,
open-air burning of agricultural waste worsens air pollution,
but technical means can convert it into clean energy and bio-
fertilizers—an ideal circular economy model for agricultural
societies; on the other hand, research progress in low-power
lasers (for stimulating seed germination, enhancing microbial
activity, and improving plant stress resistance) made him see
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the potential for precise ecological restoration.

In 2016, Obid Tursunov earned his doctoral degree from
AGH University of Science and Technology in Krakéw,
Poland, specializing in environmental biotechnology and
bioenergetics. Since then, he has "solved the problems he first
identified as an environmental researcher, now acting as a
biotechnological engineer." This choice was a direct response
to the practical challenges facing his home country. His
doctoral dissertation, Combination of Laser Biotechnology
with Biomass Production and Clean Thermal Technology,
further defined the core of his subsequent research:
mastering the complete value chain of sustainable energy and
resource recycling.

Cross-Country Scientific Research of a "Lifelong Researcher”

When looking at Prof. Obid Tursunov's research resume, I find
that his research projects span multiple countries including
Malaysia, Russia, Poland, and China. At Universiti Malaysia
Perlis (UniMAP) in Malaysia, he focused on the rice husk and
municipal solid waste pyrolysis for biofuel project, mastering
the biomass collection and thermochemical conversion
technology at the "front end" of the carbon cycle. At National
University of Science and Technology MISIS (NUST MISIS)
in Russia, he dedicated himself to research on CO2 catalytic
conversion, overcoming the challenge of gaseous carbon waste
treatment at the "back end" of the carbon cycle. In Poland,
he systematically integrated the results of the previous two
research projects and conducted techno-economic analysis
and environmental impact simulation. These research topics,
which seem to have a wide scope, are actually strategic steps
to build a carbon cycle value chain. As he put it: "I do not see
these transitions as disjointed changes, but rather as different
chapters of a larger story."

Cross-border research is by no means a smooth journey,
and knowledge barriers and technical differences are
hurdles that must be overcome. When shifting from pyrolysis
research to CO2 catalytic conversion, he needed to quickly
master brand-new knowledge such as catalyst synthesis and
characterization, and precise reaction mechanisms. When
joining a new laboratory, he not only had to familiarize
himself with the operation of unfamiliar equipment like
high-pressure catalytic reactor systems, but also adapt to the
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Obid Tursunov checking the germination
condition of Black Saxaul at the dry area
of Aral Sea.
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unique "Lab Language" and "how things are done here" of
each research team.

Facing these challenges, Prof. Obid Tursunov has always
maintained the mindset of a "lifelong researcher" and
followed a research path that combines proactive learning
and strategic networking. Before taking up a new role, he
would spend months deeply studying foundational literature
to build a conceptual framework in advance; during research,
he focused on honing transferable skills such as reactor
operation, data analysis, and material characterization to
quickly establish professional credibility; when encountering
questions, he was never afraid to ask "basic questions" and
would also invest extra time repeating experiments and
calibrating processes to gradually accumulate technical
proficiency. It is this proactive exploration and continuous
learning that have allowed him to switch freely between
different research fields, laying a solid foundation for
subsequent cross-country cooperation.

Today, holding positions at Tashkent Institute of Irrigation
and Agricultural Mechanization Engineers National Research
University (TITAME National Research University), China
Agricultural University (CAU) and Shihezi University (SHZU)
in China he has long been well-versed in the essence of cross-
country collaboration. By holding regular joint virtual lab
meetings where PhD students from both countries report
on progress and exchange ideas, he not only ensures the
consistency of research directions but also realizes the
complementary advantages of different agricultural systems
and academic traditions. "It is the powerful synergies
generated by this model that make me find it extremely
productive," he said. The resource complementarity and
idea collision between different countries can often lead to a
qualitative leap in problem-solving efficiency.

A Gentle Yet Powerful Tool to Heal Our Planet

"I Believe the Highest Value of Technology Lies in Its Power as
a Catalyst to Empower People and Local Communities to Solve
Their Own Challenges"

This philosophy runs through all of Prof. Obid Tursunov's
scientific research practices. The black saxaul (Haloxylon
aphyllum) planting project carried out in the Moynaq region
of Uzbekistan is a typical example of his in-depth integration
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of laser biotechnology with the needs of local communities.
Due to the shrinking of the Aral Sea, the Moynaq region
faces severe soil salinization and ecological degradation, and
local residents remain vigilant toward various "solutions".
"They have witnessed many well-intentioned projects come
and go with limited success," Prof. Obid Tursunov is well
aware that building trust is a prerequisite for technology
implementation. Relying on the long-standing institutional
credibility of Tashkent Institute of Irrigation and Agricultural
Mechanization Engineers National Research University
(TITAME National Research University) accumulated in
the region, the team started with science popularization
of the technology. They explained "laser" in a simplified
way as a "light stimulant" or "seed energizer", and used the
analogy of "controlled sunlight exposure" to dispel residents'
associations of lasers with science fiction. At the same time,
the team directly addressed residents' practical concerns
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Obid Tursunov visited experimental cotton field of Shihezi University in Xinjiang, China.
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about electricity requirements, costs, and changes in plant
characteristics, gradually turning their skepticism into
a willingness to "give it a try". In the project design, local
residents' participation was regarded as a fundamental pillar.
For plot selection, the team not only referred to satellite data
but also organized local shepherds and elders to conduct
on-site surveys. Leveraging their in-depth knowledge of the
land, the team identified micro-areas where "plants still try
to grow". For daily care, a collaborative model was adopted:
the team trained residents to monitor seedlings, protect
against wind and sand, and established a community-led
water-saving irrigation plan, transforming residents from
passive observers into active co-researchers.

After two growing seasons, the project has achieved
encouraging preliminary results: the germination rate
of laser-treated seeds increased by approximately 60%
compared to the control group, the root development
of seedlings was faster, the vegetation coverage in the
demonstration plots significantly increased, topsoil stability
was enhanced, and sand and dust mobility was reduced.
More importantly, the thinned black saxaul shoots became
supplementary fodder for local small livestock, bringing
tangible benefits to residents. "Seeing barren land regain
vitality, this sense of restored agency and hope is a vital
resource for sustainable development," Prof. Obid Tursunov
sighed. When summarizing the value of laser biotechnology
in one sentence, he said: "Laser biotechnology uses the
precision of light to unlock a plant's innate potential,
allowing us to grow stronger crops and restore degraded land
with less water and fewer chemicals, offering a gentle yet
powerful tool to heal our planet."

Prof. Obid Tursunov also briefly introduced to me his
China-Uzbekistan cooperative project— "Thermal Conversion
of Agricultural Wastes for Bio-coal and Hydrogen-rich Syngas
Production". Aiming at the characteristics of cotton stalks in
Uzbekistan (high ash content and robust structure), the team
adopted a low final pyrolysis temperature (450-500°C) and a
moderate heating rate, prioritizing the production of high-
quality bio-coal for carbon sequestration in degraded soils.
For corn stover in China, which has low ash content and
high volatile matter, a high final pyrolysis temperature (550-
600°C) and a faster heating rate were selected to maximize
the yield of hydrogen-rich syngas. Currently, the project
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Obid Tursunov and delegates from China Agrcultural University hosted International Conference on

Energetics, Civil and Agricultural Engineering in Samarkand, Uzbekistan.
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has completed laboratory-scale feasibility studies and
entered the pilot-scale demonstration phase. A continuous-
feed, pilot-scale pyrolysis reactor system established at
China Agricultural University (CAU) is undergoing long-
term operation testing. "Our adaptable thermal conversion
platform can effectively handle the distinct waste streams
of the two countries, transforming regional environmental
challenges into opportunities for producing clean energy
and soil amendments," Prof. Obid Tursunov said with
anticipation.

The Most Enduring Legacy of Research Projects

There is no smooth path in scientific research. Prof. Obid
Tursunov shared a memorable experience: in the early stage,
when laser-treated seeds that performed excellently in the
laboratory were put into field trials in semi-arid regions,
the results were unexpected—the germination rate was far
lower than that of the control group, and the seedlings grew
slowly and were more susceptible to pests. After rigorous
analysis and candid communication with partners, the
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team identified the root cause of the problem. "This failure
taught us more about plant physiology and the complexity
of practical applications than a dozen 'successful' laboratory
experiments," Prof. Obid Tursunov admitted. It was this
setback that led the team to move from the simplistic model
of "more stimulation is better" to an in-depth understanding
of plant priming and cross-tolerance. It also strengthened
and made international cooperation more candid, creating
a positive atmosphere of openly discussing setbacks and
collectively solving problems.

As a senior academic supervisor, Prof. Tursunov has
supervised 5 undergraduate students, 8 master and 2
PhD students to graduation, and currently supervises 5
doctoral students (2 from Vietnam and Zimbabwe) and
1 Doctor of Science (D.Sc.) student. "Cultivating the next
generation of scientists is the most enduring legacy of any
research program.” The core of his guiding philosophy is to

transform students from learners into independent, critical-
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Obid Tursunov (left 1) visited Shandong Swan Cotton Industrial Machinery Stock Co.,Ltd. in Xinjiang, China.
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thinking innovators. "I provide tools and frameworks, and
the students' mission is to use this foundation to define and
solve the next generation of challenges in their own unique
way." He encourages students to surpass him and explore
new possibilities in interdisciplinary fields. "The goal is not
to cultivate students who perfectly continue my work, but to
cultivate students who surpass me."

"The true success of our research lies not in the number
of papers published, but in the widespread adoption of
these tools by farmers and local agencies." Adhering to
the philosophy of "Frugal Innovation", he is committed to
developing robust, low-cost hardware and simple operational
processes to reduce equipment costs and operational
thresholds, enabling small and medium-sized farmers and
local environmental protection departments in developing
countries to access these advanced technologies.

He has received honors related to research impact, such
as "2021 Highest h-index Young Scientist in Uzbekistan",
"Elsevier Scopus Award-2019 (Uzbekistan)", and was
recognized as the "World's Top 2% Scientist" by Stanford
University (USA) and Elsevier in 2024 and 2025. However,
in his view, these metrics are merely the "echo" of research
work. The true impact of scientific research lies in a
sustainable and self-reinforcing cycle of knowledge and
action. "The greatest impact is achieved when a laboratory
breakthrough can be translated into growing black saxaul
(Haloxylon aphyllum) shrubs in the Karakalpakstan desert,
and when the dust from that desert can inspire the next
generation of experiments in a Beijing laboratory."

In my opinion, these time-transcending knowledge systems
that empower others, reality-rooted and problem-solving
technical pathways, and the scientific research spirit that is
passed down and inspires the future—all these constitute
the most enduring legacy of Prof. Obid Tursunov's research
projects.

The Path to a Sustainable Future

Having been deeply engaged in the field of laser
biotechnology for many years, Prof. Obid Tursunov
summarizes his research philosophy with three key words:
System Building: designing and strengthening various
systems such as ecosystems, energy systems and research
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Obid Tursunov (right 2) visited Clean Stove production company in Yantai and discussed on possible

improvements of stoves' efficiency and operating parameters.
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teams to enhance their adaptability and shock resistance;
Translator: focusing on the nexus of fundamental science
and practical applications, and acting as a translator between
different disciplines as well as between the laboratory and
the field; Catalyst: enabling technology to serve as a catalyst
for addressing challenges rather than a mere technical
output.

As a guest editor for journals such as Sustainability
and Frontiers in Energy Research, and the initiator of
the International Conference on Energetics, Civil and
Agricultural Engineering (ICAECE), and International
Congress on Environmental Science, Technology and
Engineering (ICESTE) Prof. Obid Tursunov has his own
structured criteria when planning journal special issues
or conference themes. He explained to me that the key to
judging whether a research direction is "industry forward-
looking" lies in whether it can simultaneously address
pressing global challenges, align with policy and market
trends, and possess technical and economic feasibility.
Instead of simply selecting popular topics, he identifies
critical junctures in the technology lifecycle and concentrates
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efforts to advance the development of the field through special
issues or conferences. The selection of research directions
such as CO2 catalytic hydrogenation and biomass thermal
conversion is precisely based on such considerations.

When talking about future plans, Prof. Obid Tursunov
intends to carry out molecular genetic research including SSR
markers and gene expression analysis, as well as hormone
extraction and quantification, to reveal the mechanism
of action of laser biotechnology at the micro-mechanism
level. Faced with the challenge of interdisciplinary talent
shortage, he has proposed a dual-track strategy of "External
Intelligence Integration and Internal Capability Building"—
relying on cooperation with institutions like China
Agricultural University and Shihezi University to obtain
advanced equipment and technical support, while also
striving to cultivate the team's practical molecular biology
capabilities to fill the professional gap.

The seemingly cross-domain research on decentralized
electric vehicle (EV) charging systems is actually a natural
extension of his core "environment-energy" work. "My
research has always focused on creating sustainable,
resilient, and circular systems for energy and resource
utilization," Prof. Obid Tursunov explained. The clean
energy produced by biomass pyrolysis ultimately needs to
replace fossil fuels in key sectors such as transportation.
However, the aging centralized power grids in Central
Asia cannot support large-scale EV charging demands,
and the decentralized charging system has exactly built a
bridge between distributed renewable energy and clean
transportation. "This is a perfect interdisciplinary challenge
for applying the systems thinking approach honed through
years of environmental and energy research."

Everyone is a Guardian of the Environment

To peers in relevant scientific research fields worldwide,
Obid Tursunov calls on global researchers to focus on three
core directions: shift from "precision” to "stress resistance-
oriented"—design pretreatment schemes to help organisms
withstand stresses like drought and salinization; embrace
"frugal biophysics"—prioritize the development of robust,
low-cost and user-friendly equipment to advance technology
popularization; build a "cross-domain integration" alliance—
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achieve true synergy with molecular biology, data science
and ecology, decode core mechanisms to maximize systemic
impact.

For young researchers exploring environmental, energy,
or interdisciplinary domains, he shared three lessons from
his own experience: don't just chase novel results—always
ask "Who will benefit from this?" and let local and ecological
challenges guide research; be a humble lifelong learner—
proactively learn the "language" of other disciplines and
seek innovative solutions in interdisciplinary spaces; treat
both experimental failures and successes as key data points
on the path forward (not setbacks)—overcome obstacles
through the combined force of capability, learning agility
and perseverance.

For ordinary people concerned about the environment
and sustainability, Prof. Obid Tursunov conveyed hope and
the power of collective action: "Laser biotechnology is not
a distant, complex science—it is a 'precision scalpel' that
helps nature recover faster and more resiliently." He urges
everyone to become a conscious participant in the "circular
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Obid Tursunov (right 1) visited coconut shell recycling company in Sanya, Hainan China.
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economy", using tiny individual actions to jointly steer
toward a sustainable future. "We are not separate from the
environment; we are its active guardians—every action is a
vital link in its restoration."

Truly valuable research is never self-admiration in the
lab—it is about making tangible, meaningful changes to
the earth; truly "substantial” innovation will ultimately
bloom with solid impact in solving real-world problems.
Healing the earth may take a long time, but in the relay of
researchers and practitioners like Prof. Obid Tursunov, this
most persistent "healing power" will eventually spread to
broader deserts and fields. Under the escort of science and
technology, green hope will guard every inch of land in
need.

BAERAE - BURIFER () FIBA T L AR IEAET R ARG X SR By R, T HIRISE SR

Obid Tursunov (right) and his PhD student carrying out field experiment by planting the seeds of
black saxaul in the dry area of Aral Sea.



