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KEYNOTE SPEAKERS:

Providing Health Services in a Fragile Economic Environment Affected by

Climatic Disasters: A Case Study of Neno District, Malawi
Dr. Henry Emmanuel Ndindi

Chief Medical Officer

Partners in Health/Abwenzi Pa Za Umoyo

Malawi

Globally, the frequency of disasters induced by climate change is increasing. Cyclones, floods,
droughts, earthquakes and heatwaves are stories of the day. These disasters cause enormous
damage, including loss of life and property, and affect countries with a fragile economic
environment that cannot respond or establish an early warning system.

In addition, these disasters disrupt health services due to damage to roads and other
infrastructures. Over the past two decades, Malawi has experienced an increase in cyclones
resulting in floods, with the southern part of the country being hit hard. Given that Malawi is an
agricultural based economy, drought or flooding has serious implications for the food and
livelihoods of its citizens.

Furthermore, these disasters have resulted in health service disruption, the re-emergence of
diseases such as cholera, and an increase in Malaria prevalence. Neno, a district in the Southern
part of Malawi, where Partners In Health accompanies the Government of Malawi, has not
been spared from these catastrophic climate-induced disasters. Therefore, experiences and
responses to these climate-related shocks in southern Malawi will be shared to help make
populations in similar settings more resilient and to demonstrate that climate-resilient health
systems are necessary for global health.
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Climate as a Driver of Labor Migration

Prof. Linda Forst

Professor, Environmental and Occupational Health Sciences
University of lllinois, USA

Heat, drought and extreme weather events disrupt livelihoods, especially in rural areas,
inducing migration to cities and across borders. In this session | will explore drivers of
climate-induced labor migration, contributions of labor migrants and migration, risks and
challenges, and policy needs. | will draw examples from my own research to explain these
drivers and to present approaches to protecting the health, well-being, and rights of those who
migrate for work. | will compare the U.S. experience to that of other receiving countries
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The Sustainability Revolution

Prof. William Barnett

Chair, Department of Environmental Social Sciences

Stanford Doerr School of Sustainability

Thomas M. Siebel Professor of Business Leadership, Strategy, and Organizations
Stanford University, USA

Humanity must transform its systems of mass production and consumption to be sustainable.
This transformation is more than merely a technical challenge. For us to succeed, we must
fundamentally change the way we conduct many aspects of human activity to be more
sustainable.

This transformation will require radically new technical and organizational innovations - both to
mitigate our impact on the earth and to help us adapt to the changes we face. The sustainability
challenges facing humanity will become more pronounced in the next few decades.
Consequently, the ability of companies to compete on the basis of sustainability will become
more valuable. Powered by innovation, winning companies will be those that find ways to
produce at “net zero” carbon emissions, that help humanity adapt our food and water systems
in a changing world, and who participate in the “circular economy” of sustainable production.

Finally, we must address the severe social consequences of our changing planet. As our
ecosystems change, climate migration and climate injustice will combine, challenging
humanity’s ability to coexist. Leadership in all sectors - business, religious, political, and civic -
must work both for justice and sustainability.

Professor Barnett proposes that humanity’s great challenge can only be overcome if leaders see
it through three distinct lenses: the technical lens, the behavioral lens, and the moral lens. Such
perspective allows the creation of systems that are able to discover and scale effective
solutions.
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LECTURERS - arranged alphabetically by Lecturer’s First Name:

[1] Integrating RO Concentrate in Viticultural Irrigation for
Sustainable Urban Water Reclamation

Mr. Abhishek Javali

Ben Gurion University of the Negev, Israel

Session: Irrigation with Unusual Water Sources

Grapevines (Vitis vinifera L.) require precise irrigation to maintain yield and quality, and the
increasing use of reclaimed desalinated water for fertigation raises concerns about the
accumulation of reverse osmosis concentrate (ROC), a high-salinity byproduct with no
sustainable disposal solution. This study explores the potential of ROC concentrates as a
fertigation alternative, evaluating its effects on soil chemistry and vine adaptation. Using a
lab-scale RO desalination system, we assessed grapevine responses under four irrigation
treatments: tap water, tertiary-treated wastewater with low salinity and organic content, and
the tertiary-treated wastewater desalination byproduct, two times (2X)- and four times- (4X)
concentrate streams. By repurposing desalination by-products for viticulture, this study
examines controlled salinity exposure as a means to determine vine adaptation thresholds and
improve irrigation sustainability.

Irrigation with desalination-derived effluents’ concentrate significantly impacted soil chemistry
and plant growth. Moderate salinity (2X Effluents) imposed the greatest stress, with the highest
leachate EC in Barbera (7.35 mS/cm at 105DAT) and increased soil EC in both cultivars, leading
to reduced root length density (RLD), root volume, root surface area, and root biomass. These
reductions indicate that moderate salinity disrupts root development and nutrient acquisition,
impairing plant vigor. In contrast, vines under 4X Effluents exhibited partial adaptation, showing
improved root biomass, root volume, and shoot elongation compared to 2X Effluents. This
suggests that grapevines can activate physiological responses to tolerate extreme salinity better
than moderate salinity stress. Muscat exhibited greater resilience than Barbera, maintaining
higher root and shoot biomass, RLD, and shoot elongation across treatments. The superior
performance of Muscat suggests an inherent genetic advantage in salinity tolerance
mechanisms compared to Barbera. However, 4X Effluents caused significant soil EC
accumulation, particularly in Muscat (3.10 mS/cm), which raises concerns about long-term soil
degradation and potential salt toxicity effects in vineyard soils.

Barbera and Muscat cultivars exhibited physiological adaptations under high salinity, with
Muscat demonstrating greater resilience. However, prolonged irrigation with 4X Effluents may
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induce soil degradation, requiring optimized irrigation strategies to sustain vineyard
productivity. Comprehensive elemental analysis of soil and leaf tissues is underway to
determine ion accumulation patterns and their role in salinity tolerance, while metabolomic

profiling of roots and leaves investigates biochemical pathways underlying adaptive stress
responses.
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[2] Outbreaks of the Two-Spotted Spider Mite in Israel during the Hot

Season

Dr. Adi Kliot

Agricultural Research Organization (ARO)/Volcani, Israel

Session: Resilience, Vulnerability and Adaptation: Climate Change Effects on
Plant-Insect Interactions

The Two-Spotted Spider Mite (TSSM, Tetranychus urticae, Trombidiformes: Tetranychidae) is an
economically important pest in Israel and worldwide, primarily in field crops such as vegetables
and cut flowers, but also in fruit trees, cannabis and other plant species. TSSM is becoming
more widespread, its outbreaks are becoming more common, and it is becoming a primary pest
in crops in which it was previously considered a minor pest in the past, all this as temperatures
rise in more and more areas in the world.

Research in my group is aimed at studying different aspects of the effects of heat on TSSM; we
study the effect of heat on adult females and their pesticide resistance abilities, and we
compare the reaction of different plant lines to TSSM when grown at different temperatures in
the lab. Finally, we conduct field experiments to examine the effectiveness of different chemical
pesticides on different plant variants at different temperature regimes at controlling TSSM
populations in the field.

Our studies have shown that exposures at different lengths, to different heat stresses, induce
different responses of TSSM to both plants and pesticides.

The data we have produced demonstrates the difficulty in predicting the effect hot climate will
have on plant-mite interactions.
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[3] Behavioral Factors and Willingness to Take Household-Level
Climate Adaptation Measures with Collective Health and Environmental

Benefits: A Cross-Sectional Survey among the Arab Population in Israel
Ms. Alix Pahaut

The University of Haifa, Israel

Session: Health Session: Building Climate Resilience in Health Systems

Background: Extreme heat and intense rainfall events are increasing in the Mediterranean,
posing a threat to public health. Household-level adaptation measures can help reduce risks.
For example, trees in yards can contribute to health benefits associated with urban greenery,
including cooling.

Methods: The study examines perceptions and personal experiences regarding climate hazards;
and willingness to implement household-level adaptation measures, including ones with more
collective than individual benefits. The telephone questionnaire was administered in 2024 to
566 Arab-Palestinian citizens of Israel, representative for gender and region, and close to
representative for age and education.

Results: 43.3% of respondents reported experiencing negative consequences due to at least
one climate hazard. Among those with negative consequences from heat, over 80% mentioned
health effects. Worry about heat was higher (81.4%) compared to worry about infectious
diseases (65.5%). Southern residents were more worried about drought than in other regions.
Over half of respondents expressed willingness to take 7 out of 8 adaptation measures included
in the survey. Self-efficacy, social norms, and outcome efficacy were found to be positively
associated with willingness to act, more than demographics or perceptions of climate change.

Conclusions: When faced with competing concerns, collective adaptation can be challenging.
However, respondents showed significant willingness to take several measures. Municipal
health units, health promotion officers, and others engaged in Healthy City or Climate Change
Adaptation plans should consider the potential contribution of households as partners in
promoting health goals such as urban greening, prevention of sewage overflows, and protection
of vulnerable populations.
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[4] Olive tree (cv Barnea) Response to Irrigation Water Salinity:

Revealing Mechanisms and Guiding Management

Dr. Alon Ben Gal

Agricultural Research Organization (ARO)/Volcani, Israel

Session: Olive Cultivation under Desert Conditions; Opportunities and Challenges

In water-scarce regions including Israel's Negev Highlands, olives are commonly irrigated with
non-conventional water sources containing high concentrations of salts. While olive trees are
understood to be relatively tolerant to abiotic stress-causing factors, including salinity, there is
evidence of damage following extreme or long-term exposure to salinity and of negative
repercussions of deficit irrigation with water high in salts. We studied whole tree olive response
to root zone salinity coming as a function of irrigation water salinity and irrigation (leaching)
level in order to evaluate leaching requirements and reveal salinity stress coping mechanisms.
Nine treatments representing five source salinity levels (electrical conductivity, EC of 0.5, 2.5,
5.0, 7.5 and 10.5 dS/m at a constant, high leaching fraction) and five leaching fractions (100,
120, 140, 160, and 180% return of actual daily tree-scale evapotranspiration with irrigation
water EC of 5 dS/m) were applied to large free-standing weighing-drainage lysimeters at the
Gilat Research Center. Olive trees (cv Barnea) were grown for three years under the treatments,
including two seasons with fruit production.

Measurements and monitoring of individual trees included evapotranspiration (ET) calculated
daily from water balance, deep drainage water quality and quantity, vegetative growth, fruit
yield and oil yield and oil quality parameters. Physiological properties and responses including
stem water potential, stomatal conductance, carbon exchange rate, and canopy temperature
were measured periodically. Root profile dynamics were monitored using a minirhizotron
camera in two access tubes located in each lysimeter. Diagnostic leaves and representative roots
were sampled annually for mineral analyses and structural traits. After three years, the trees
were removed, separated into trunk, branches, stems, leaves and roots for quantification of
biomass and mineral mass balance.

Soil salinity, measured as EC of saturated soil paste extract (ECe) and maintained at stable levels
over time, decreased tree water consumption and tree size by 40-60% as it increased from 1.2
to around 3.5-4.0 dS m™. Further increases in ECe to as high as 7.5 dS m™ brought these
parameters to 20-30% of the treatment with low salinity. Fruit yield also decreased with
increasing salinity, albeit with less drastic effects. Increased ECe decreased root growth, most
significantly between the lowest and next lowest salinities (caused by irrigation with EC=0.5
compared to EC = 2.5 dS/m). Root structural traits were altered as increased salinity led to
reduced specific root length and increased root diameter, periderm thickness, and specific
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hydraulic conductivity. Sodium was found to be compartmentalized within the periderm. The
trees demonstrated a remarkable capacity for excluding potentially toxic ions. The highest
concentrations of sodium and chloride ions were found in the youngest roots and not found to
accumulate in mature tissues. This indicates the dominance of osmotic stress and responses
and that any toxic effects of salinity were limited to young roots.
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[5] Navigating Flowering Instability in Olive Cultivation under Desert

Conditions: Physiological Mechanisms and Predictive Modeling
Prof. Alon Samach

The Hebrew University of Jerusalem, Israel

Session: Olive Cultivation under Desert Conditions; Opportunities and Challenges

Floral induction in olive (Olea europaea L.) is highly sensitive to winter temperature profiles,
fruit load history, and environmental variability—factors that pose increasing challenges under
desert and warming climate conditions. Experimental evidence shows that flowering depends
on the dynamic interplay between prior-year fruit load, which exerts a suppressive “memory”
effect, and winter chilling, which promotes the expression of FLOWERING LOCUS T (FT) genes. A
heavy crop significantly reduces the proportion of buds forming inflorescences, regardless of
tree age or irrigation regime, primarily through inhibition of FT-related gene activation.
Controlled studies demonstrate that 10-13 weeks of moderate cold (5-15.5 °C) are essential to
induce FT gene expression, while even brief warm spells during this period can suppress
flowering. A newly developed dynamic temperature-response model accurately predicts
flowering by accounting for the timing and sequence of both cold and warm events, offering
significant improvements over traditional chilling unit models. Field research confirms that
well-managed older groves can sustain high productivity, provided vegetative vigor and
reproductive transition are maintained. Moreover, winter drought stress—despite reducing
water potential—had minimal effect on flowering gene expression, underscoring temperature
as the primary environmental driver. Molecular evidence regarding the inhibitory effect of
Gibberellin on flower induction will be presented. These findings offer a robust framework for
sustaining olive cultivation under desert conditions, emphasizing the need for cultivar- and
climate-specific management strategies, predictive flowering models, and a deeper integration
of physiological and genetic monitoring to mitigate the risks posed by climate variability.

-25-



[6] High Resolution Satellite Imagery for Determining Ravine Erosion

Processes in Arid Regions

Dr. Amir Mor-Mussery

Agricultural Research Organization (ARO)/Volcani, Israel
Session: Application of Remote Sensing for Degraded Land

Ravines in arid regions are impacted by diverse soil erosion processes due to varying rainfall
regimes, flooding patterns, and anthropogenic intervention. This study aimed to: [1] Model the
effects of erosion of land segments in and around a ravine on vegetation, using high-resolution
spatial imaging; and [2] Propose analysis schemes for suitable land management practices. The
study was conducted at the Migda Ravine, Northern Negey, Israel. Due to the loessial soil and
arid conditions, the area suffers from soil erosion and land incision. Eight Areas of Interest (AOI)
containing 69 plots affected by different erosion processes were identified. PlanetScope®
satellite images were acquired for the periods between November and August in each year,
2017-2024. The plot pixel values were used to calculate the NDVI median and quartile range,
representing the limits between the 1st and 2nd quartiles, and between the 3rd and 4th. The
median or quartile range values per plot were normalized, using the reference plot one,
resulting in the plot Normalized Fresh Vegetation Reflectance (NFVR) value. Our findings reveal
that erosional processes dramatically affected the NFVR in 2019, with milder effects in 2020.
Post-erosion, NFVR increased in some units, while in others, like the undersurface erosion plot,
it showed continued NFVR decline. Using high-resolution satellite imagery to analyze the
vegetation change patterns in the ravine land units, we identified the most suitable utilization
for each and those most vulnerable to further erosion.
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[7] Selection and Plasticity under Aridity and Salinity Stress in

Anastatica hierochuntica

Ms. Amit Tuvia

Ben Gurion University of the Negev, Israel
Session: Adaptations along Gradients

Understanding how plants respond to stress gradients remains a central challenge in plant
ecology. While it is often expected that mean values of stress-related traits shift systematically
along such gradients, patterns of trait variation within populations are less predictable. On one
hand, increasing stress may reduce within-population variation. On the other, if plants cope
through flexible responses, variation may increase - especially when stress coincides with
environmental unpredictability. Clarifying these patterns is key to understanding the role of
plasticity and how its expression varies along stress gradients.

| used Anastatica hierochuntica, an annual desert plant known for its tolerance to extreme
conditions, to test whether (a) mean values of physiological and phenological traits vary along
aridity and salinity gradients, and (b) phenotypic plasticity in these traits differs across the
gradients. Seeds were collected from 10 populations along natural stress gradients and grown
under a factorial design combining high/low watering and salinity treatments.

Results showed no consistent shifts in mean physical trait values across the gradients. However,
phenological traits—leaf emergence, flowering, fruiting, and longevity—exhibited significant
intrapopulation variation in response to treatments. In contrast, physiological traits such as
osmotic potential and relative water content were more stable.

These findings suggest that A. hierochuntica maintains flexible, individual-level responses to

stress, allowing rapid adjustment to fluctuating conditions. Phenological shifts appear to be the
primary axis of this response, reflecting adaptation not only to stress intensity but also to
environmental unpredictability.
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[8] Adaptive Root System Response as a Source of Drought Tolerance in

Wild Watermelon

Dr. Amnon Cochavi

Agricultural Research Organization (ARO)/Volcani, Israel
Session: Dryland Plant Ecology

The Cucurbitaceae family, which originates in Africa, is known for its ability to grow in arid
regions worldwide. Within this family, the colocynth (Citrullus colocynthis), common in arid
regions including Israel, is characterized by high adaptability to water scarcity conditions. In this
study, we aimed to characterize the physiological traits that confer drought tolerance in wild
watermelon, compare them with those of cultivated watermelon, and examine whether such
traits can be used to improve the cultivated species.

In a pot experiment, the physiological responses of the shoot to soil water content were similar
between the species, but the wild plants exhibited higher photosynthetic efficiency. The
root-to-shoot ratio in the wild plants increased under drought, mainly due to a reduction in
shoot biomass rather than an increase in root biomass. In another experiment, examining the
effect of rooting depth (one meter), it was found that in response to drought, the wild plants
developed a branched root system in deeper soil layers, whereas the cultivated plants’ roots
remained confined to the upper soil layer. This system increased the root surface area but not
root biomass. We demonstrated that at advanced stages of drying, the physiological activity of
the wild plants depended on the water content in the deeper soil layers.

This ability, to enhance water uptake from deeper soil without additional carbon investment in

root biomass, represents a promising target for the improvement of cultivated watermelon and
its adaptation to climate change.
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[9] Mapping Food Security and Diversity Patterns among Healthcare
Providers in Two Districts in Malawi During the 2024-5 El Nifio-induced

Drought

Prof. Anat Rosenthal

Ben-Gurion University of the Negev, Israel

Session: Health Session: Local Food Systems, Nutrition and Health

Introduction: In southern Malawi, El Nifio—driven floods and drought, together with cyclones,
have deepened food insecurity. Yet, despite growing attention to the vulnerabilities of rural
communities, little focus has been directed toward the nutritional challenges faced by
healthcare providers themselves.

Objectives: This study explored food security and diversity patterns among healthcare providers
in two climate-affected rural districts of Malawi to identify factors contributing to food
insecurity.

Methods: We conducted a mixed methods study that included cross-sectional surveys and
semi-structured interviews in March-April and August-September 2024 in Neno and Chikwawa
Districts. The survey population included 146 healthcare workers, and the interview population
included 33 health workers of all ranks in the local health system. Food security was measured
using the Household Food Insecurity Access Scale and food diversity using 24-hour dietary
recall. Survey data were analyzed in R using descriptive statistics and
parametric/non-parametric tests (p<0.05), followed by univariate screening and ordinal logistic
regression. The interviews were coded and analyzed using a thematic analysis with Atlas.ti
software.

Results: Health workers suffered from varied degrees of food insecurity and reported being
impacted by severe climate events, with 28.1% reporting severe food insecurity. Health workers
who were interviewed, discussed the impact of the cyclones on their households and their
understandings of the meaning of food insecurity. Professional hierarchy significantly predicted
food insecurity: Health Surveillance Assistants and Hospital Support Staff had 2.9 points higher
odds compared to Clinical Staff (p<0.01). Male healthcare workers had 2.6 points higher odds
than females (p<0.01). Poor self-rated health increased food insecurity risk in a dose-response
pattern. Notably, food diversity was not predicted by professional status, demographics, season,
or income, suggesting barriers beyond socioeconomic disparities within the healthcare
workforce.
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Conclusions: Climate-related shocks affect not only members of rural communities but also the
healthcare workforce assigned to their care. In settings where most households experience
severe food insecurity, integrated support strategies must extend to health providers
themselves. This study highlights the importance of addressing professional hierarchies, gender,
and individual health status as key determinants shaping vulnerability within the workforce.
Targeted interventions—such as workplace nutrition programs for lower-cadre staff—offer
immediate support, while further research is required to identify sustainable strategies for
improving dietary diversity across all health worker groups.
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[10] Findings and Applications of ecological Surveys Prior to Thinning

and Renewal of KKL-JNF Forests in the Southern Region
Dr. Anat Tsafrir

Keren Kayemeth Lelsrael-Jewish National Fund (KKL-JNF), Israel

Session: KKL: Forest Management in Arid and Semi-Arid Environments

The forest management policy of Keren Kayemeth Lelsrael (KKL-JNF) focuses on sustainable
forestry practices that preserve Israel's unique biodiversity and ecological balance. This strategy
is rooted in adaptive management principles, emphasizing minimal intervention, reliance on
natural processes, and the use of native species to maintain ecological integrity.

Key objectives include supporting Israel's distinctive biological diversity, protecting native tree
species, and restoring damaged habitats. To achieve these goals, KKL-JNF implements thinning
and reforestation activities, particularly in mature or degraded forests, following ecological
surveys. These surveys identify endangered, rare, and protected plant species, as well as unique
habitats, ensuring that conservation priorities guide forest management decisions.

In southern Israel, KKL-JNF manages special habitats such as kurkar ridges, deep soils, and loess
plains. Over the past five years, ecological surveys have revealed valuable forests like Kiryat Gat
where red species such as Salvia eigii, Allium schubertii and Bellevalia warburgii were found.
Notably, in Ruhama, Kisufim, and Be'eri forest host populations of endangered species like
Anthemis philistea and Galium philistaeum, and the largest population of the rare species
Valerianella pumila was discovered in Nahal Habshor forest.

KKL-JNF is committed to preserving and enhancing biodiversity, investing in research and

management practices that balance conservation with public access and enjoyment of forested
areas.
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[11] Revealing the Dynamics of Defense Strategies in Setaria Plants

Across Developmental Stages Under Aphid Infestation

Mr. Anmol Mishra

Ben-Gurion University of the Negev, Israel

Session: Resilience, Vulnerability and Adaptation: Climate Change Effects on
Plant-Insect Interactions

Plants have evolved multiple defense strategies to resist or avoid insect damage, including the
production of toxic chemical compounds, the formation of physical barriers, and metabolic
adjustments through the reallocation of essential compounds. As plants progress through their
growth phases, the allocation of resources between development and defense may shift,
leading to variations in defense responses at different developmental stages. However, the
impact of these defense strategies on different developmental stages has not been fully
explored. To understand the dynamic trade-off between growth and defense, the monocot
plant Setaria viridis was infested with Rhopalosiphum padi aphids, one of the most
economically significant pests, known for causing substantial crop yield losses. We conducted a
transcriptome analysis of plants from 4-week-old young seedlings (vegetative stage) to
7-week-old seedlings (reproductive stage), following infestation with aphids. We identified the
induction of both serotonin and phenylpropanoid pathway-related genes between the 4th and
7th weeks. These pathways are crucial for synthesizing various secondary metabolites that aid in
plant defense against herbivory. Total chlorophyll content was reduced in the 3rd and 4th
weeks; however, downregulation of photosynthesis-related genes was observed in all weeks.
Moreover, S. viridis showed significant induction of trichomes, limited to the 3rd to 5th weeks,
in response to aphid infestation. The findings of this study deepen our understanding of how
plants respond to herbivory at different developmental stages, revealing which growth phases
are more vulnerable to insect infestation due to weaker defense mechanisms. This knowledge
aids in the development of sustainable pest management strategies.
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[12] Unlocking Drought Resilience: Insights from Chernozem Soil

Structure for Wheat Survival (laboratory experiment)

Dr. Anna Yudina

V.V. Dokuchaev Soil Science Institute, Russia

Session: Agriculture in Drylands - An Obstacle or Solution for Dryland Sustainability ?

Dryland agriculture faces a critical paradox: intensifying production risks soil degradation, yet
passive conservation risks food insecurity. Our study directly tackles this by demonstrating how
preserving native soil structure (e.g., Chernozem aggregates) can enhance water-use efficiency
without external inputs. Chernozems, characterized by well-developed soil aggregates, are a
prime example of an effective native soil structure that supports water retention and plant
growth. By studying the structure of native steppe Chernozems, we can identify structural
configurations that optimize water availability, thereby enhancing plant growth during drought
periods. In a lab-based vegetation experiment using 4 x 4 cm soil microcosms, we examined the
growth and drought response of wheat in soils with contrasting aggregate sizes (small, medium,
and large). To analyze soil structure and root architecture, we employed X-ray computed
tomography (Neoscan N80, Belgium) at a 16 um voxel resolution. The experimental design
followed standard procedures for determining the permanent wilting point of soil. Tomographic
imaging was conducted three times: after planting germinated seeds in the microcosms; during
the mid-growth phase, at the experiment’s conclusion (second leaf stage). We characterized the
root architecture and assessed the relationship between root morphometric parameters and
soil pore space. Additionally, the study refined root segmentation algorithms, a necessary
advancement for broader application of this method—particularly in field conditions.
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[13] Remote Sensing Assessment of Conifer Dieback in Southern Israel

during the 2024-2025 Drought

Dr. Ariel Meroz

Dead Sea and Arava Center, Israel

Session: KKL: Forest Management in Arid and Semi-Arid Environments

Conifer forests established by the Jewish National Fund (JNF) constitute one of Israel’s most
iconic landscape features and remain central to the national ethos of “the flowering of the
wilderness.” Initiated during the British Mandate in the 1930s and expanded substantially from
the 1950s onward, these forests were planted across a broad range of ecological zones,
including semi-arid regions situated at the northern edge of the desert. Their resilience under
intensifying climatic stress, however, has become increasingly uncertain. The extreme drought
of 2025—during which precipitation across multiple monitoring stations reached only 50-67%
of the annual average—caused severe desiccation and widespread physiological decline. An
estimated 40-60% of conifer stands in southern afforestation areas exhibited significant
dieback, constituting one of the most extensive forest mortality events recorded in Israel. As the
2026 winter continues to stall, tree conditions in many affected areas is further deteriorating,
indicating a progressive and ongoing collapse. This decline has effectively advanced the desert
boundary northward, raising concerns regarding the long-term viability of non-native conifer
plantations under accelerating aridification. Collectively, these events underscore the
vulnerability of large-scale, water-limited afforestation projects to climate extremes and
highlight the urgent need to reevaluate species selection, management paradigms, and
ecological planning in a rapidly warming region.
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[14] From Heritage to Biocapital: Baladi Cattle and the Making of

Dryland Futures

Ms. Arielle Earn

Tel Aviv University, Israel

Session: Political Ecologies of Drylands: New Frontiers

Dryland ecologies in Israel/Palestine are spaces where climate change, occupation, and
multispecies survival intersect in uneven ways. Baladi cattle, an indigenous ecotype sustained
for generations by Syrian and Palestinian herders, embody these contradictions. Considered
“unproductive” compared to European breeds, they nonetheless endured in firing zones and
marginal rangelands where sturdiness and drought tolerance outweighed productivity. Their
survival reflects the persistence of herding communities who, under military rule, cultivated
resilience as both livelihood and necessity.

Today, the Baladi exist across multiple terrains: a feral herd persists in the Golan Heights,
research herds are maintained in the Hula Valley, and the largest populations remain with
Palestinian herders in the Jordan Valley, although these communities face ongoing
displacement. Across these sites, Baladi cattle are simultaneously marginalized and
appropriated. Israeli scientists recast Baladi traits (drought and heat tolerance, parasite
resistance) as genetic resources for the creation of new hybrids and for the development of a
national cattle heritage. In this process, the Syrian-Golan and Palestinian knowledge traditions
that sustained the herds are erased, even as the cattle themselves are mobilized for settler
futures. Drawing on critical heritage studies, | frame this transformation as one of
heritage-making and unmaking in the Anthropocene, where resilience is stripped of its cultural
grounding and revalued as a scientific resource. Following Tsing, | read the Baladi as feral
ecologies persisting in the ruins of militarized landscapes. Their case highlights how dryland
ecologies under occupation become laboratories of adaptation that produce futures for some
while dispossessing those who cultivated resilience in the first place.
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[15] Multi-Year Drought Alters Floral Resources and Pollinator

Behaviour in Mediterranean Shrubland

Ms. Arielle Lofchick

The Hebrew University of Jerusalem and Tel Aviv University, Israel

Session: Resilience, Vulnerability and Adaptation: Climate Change Effects on
Plant-Insect Interactions

Mediterranean drylands face increasing drought frequency and severity under climate change,
yet the effects on pollinator resources and plant-pollinator interactions remain poorly
understood. At the Matta Long-Term Ecological Research Station, in the Jerusalem Mountains,
we implemented a multi-year rainfall manipulation experiment using rainout shelters.
Treatments simulate a 66% reduction in rainfall via natural exclusion or scheduled irrigation
pulses with low or high rainfall frequency simulating changes in rainfall distribution.

We examined drought effects at two levels: community-scale assessments of floral resources,
pollinator preferences and nesting substrates, and species-level interactions with two native,
nectar-rich plant species, Salvia fruticosa and Asphodelus ramosus. At the community level,
early results suggest a potential reduction in floral richness and abundance under drought, with
notably higher wild pollinator visitation observed in control plots during peak bloom. These
resource constraints may limit pollinator foraging and network connectivity.

At the species level, early results show that S. fruticosa under drought exhibited delayed onset
of bloom, reduced nectar standing crop and replenishment, and delayed germination timing.
Preliminary results on A. ramosus indicate that treatment influences variation in mean flower
size, pest incidence, and inflorescence characteristics. These preliminary findings suggest that
altered rainfall regimes can reduce floral resources and disrupt pollinator activity at both
community and species levels. Such cascading effects highlight the vulnerability of
Mediterranean pollination networks under future drought scenarios.
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[16] Cycling (Im)mobility among Urban Bedouin in the Negev

Dr. Arnon Ben Israel

Kaye Academic College of Education & David Yellin College of Education, Israel

Session: Urban Populations on the Desert Fringes: Intersections of Nature, Culture, and Leisure

An understanding of the dialectic through which culture and society both shape and are shaped
by human mobility illuminates the importance of bicycle riding among socially and culturally
marginalized groups. Special attention is given to groups for whom bicycling could serve as a
practical transportation solution that promotes social mobility. However, cultural barriers,
particularly the absence of social and cultural legitimacy for cycling in public spaces, often
prevent its adoption. This analysis sheds light on the issue of bicycle (non-)riding among
Arab-Bedouin adults residing in towns in Israel's Negev desert. Due to inadequate urban
planning, the distance from local and regional employment centers serves as a significant
barrier to labor market entry, especially for Bedouin women. Bicycling could enhance mobility
and substantially contribute to employment rates within a population largely excluded from the
workforce. Based on interviews with young town residents, educational and recreational
leaders, urban planners, and local leadership, this research reveals various aspects of Bedouin
bicycle (non-)riding as part of their socio-cultural and gendered experiences as town residents,
as Arab-Bedouins, and as Muslims in Israel.
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[17] Irrigation of Olives with Reclaimed Wastewater
Prof. Arnon Dag

Agricultural Research Organization (ARO)/Volcani, Israel

Session: Irrigation with Unusual Water Sources

Fresh water scarcity in arid and semiarid regions promotes utilization of recycled wastewater
(RWW) as an alternative irrigation source. Israel is one of the leading countries in utilizing RWW
in agriculture. In a long-term field experiment, we evaluated irrigation and nutrient
management of olives with RWW versus Fresh Water (FW) for eight consecutive years. Two
olive cultivars were subjected to irrigation with RWW, either with standard or reduced
fertilization, in comparison to irrigation with FW with standard fertilization. Trees irrigated with
RWW receiving no additional fertilization for four years were not negatively impacted, indicating
sufficient nutrient allocation by the RWW. Fruit yield was higher in RWW treatments compared
to the FW, probably due to the presence of P in the RWW and the lack of P fertilization as
commonly practiced in standard olive cultivation. Furthermore, oil composition, chemical
qguality parameters and organoleptic parameters were not affected by irrigation with RWW
compared to FW during this period.

In conclusion, in addition to being a water source, RWW can serve also as an important source
for nutrients.
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[18] Mapping Soil Biological Crusts in Drylands using the EnMap and
EMIT

Prof. Arnon Karnieli
Ben Gurion University of the Negev, Israel
Session: Remote Sensing - Tools and Implications in Drylands

Biological soil crusts, known as biocrusts, are communities of microorganisms, fungi, algae,
lichens, and mosses. Although occupying the uppermost soil layer, biocrusts play a crucial role
in dryland ecosystems. Therefore, considerable effort has been put into biocrust mapping by
remote sensing. In this regard, several spectral crust indices were developed and tested in
different sites around the globe. Each of these indices relies upon various parts of the
electromagnetic spectrum created by the biocrusts' and substrates' different physiological
properties. Among these properties, it is worth mentioning the phycobilin pigments that reflect
in the blue spectral region (associated with Crust Index, Cl), chlorophyll absorption in the red
(Normalized Different Vegetation Index, NDVI), and cellulose absorption in the shortwave
infrared (Satellite Cellulose Absorption Index, SCAI).

These spectral indices were used to map the sand dunes of the Northwestern Negev (Israel) and
an adjacent area in Sinai. A dense cover of biocrusts characterizes the Negev due to a strict
conservation policy that lets the biocrusts develop. In contrast, the topsoil in Sinai has been
trampled by anthropogenic activity, such as vehicles and herds, leaving the sand dunes exposed
and mobile.

First, in situ biocrust samples were measured in the laboratory with a field spectrometer (ASD).
Then, two multivariate statistical models were performed to compare multiple responses and
explanatory variables: the Partial Least Squares - Discriminant Analysis (PLS-DA) and the Partial
Least Squares - Regression (PLS-R). The former was utilized in order to define the significant
difference between sands and biocrusts as well as between different locations. PLS-R and the
Variable Importance in Projection (VIP) analyses were conducted to (1) confirm the physiological
theories behind the three indices; and (2) refine the width of the critical wavelengths in which
the spectra are primarily valuable for the indices. Finally, an ENMAP image was used to map the
three spectral indices on both sides of the border.
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[19] Using Geostationary Satellites and Machine Learning Algorithms

for Rapid and Accurate Wildfire Detection

Mr. Asaf Vanunu

Ben Gurion University of the Negev, Israel

Session: Remote Sensing - Tools and Implications in Drylands

Wildfires pose an increasing threat to ecosystems, human life, and infrastructure, particularly in
light of climate change and the growing frequency of extreme fire events. Rapid and accurate
detection of fire outbreaks is critical for minimizing damage and improving the response time.
This research focuses on developing a machine learning model for early and reliable wildfire
detection using geostationary satellite data. The main emphasis is on the use of multispectral
imagery from the GOES satellite series, which provides images every five minutes. In addition,
high-resolution data from polar-orbiting satellites, specifically the VIIRS sensor, are used for
training and validating the algorithm.

Background and Motivation

Remote sensing systems currently serve as an important source for wildfire detection and
monitoring. Geostationary satellites such as GOES-16 and GOES-18 offer high temporal
resolution (every 5-10 minutes), but their main limitation is the relatively coarse spatial
resolution of 2 km per pixel. In contrast, polar-orbiting sensors like VIIRS provide global coverage
and finer spatial resolution (375 meters). But they have much lower temporal resolution (two
passes per day for each region). This gap creates an opportunity to use VIIRS products as a
reference for ML fire detection algorithms based on geostationary imagery.

Research Objective
To develop machine learning—based algorithm for fire detection using GOES imagery, and VIIRS
fire detections as labels for training.

Methodology

e Data Collection: GOES-16 and VIIRS imagery were downloaded for extensive regions
across the United States.

® Preprocessing: Data were converted to uniform grid, rasterized, and resampled to a
consistent spatial resolution.

e Machine Learning: Datasets were split into training, validation, and test sets. Several
models were evaluated, including XGBoost, Random Forest, and CatBoost.

e Comparative Evaluation: Model outputs were compared with VIIRS data and the
operational GOES Fire Detection and Characterization (FDC) product.
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Key Findings
e The machine learning model outperformed the operational GOES fire detection
algorithm in all evaluation metrics (precision, recall, and F1).
The model detected fire events earlier than the GOES FDC product.
The machine learning model demonstrated higher detection probability for small fires
compared to GOES.
[ ]
Conclusions and Main Contributions
This research highlights the strong potential of GEO-based ML fire detection algorithm.

Future Directions
e Expanding the approach to additional geographic regions (for example, Israel) using data
from European MTG satellites.

e Developing a global wildfire detection model that integrates all existing geostationary
satellite systems.
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[20] Mulching with Olive Trimmings, a Solution for Sustaining Olive

Production in a Drying Climate?
Mr. Aviad Karamazyn

The Hebrew University of Jerusalem, Israel
Session: Dryland Plant Ecology

Olive trees, a traditional crop in much of the Middle East, have suffered major production
declines in recent years due to climatic changes. Concurrently, in many of the traditionally
managed olive orchards harmful burnings of trimmings are still carried out.

Here we report the initial results from a study aimed at examining how to transform trimmings
from waste to resource by using shredded trimmings as mulch material to increase orchard
resilience to climate change.

The study was conducted in a traditionally managed olive orchard in central Israel (~600 mm
annual precipitation). The effects of a 12 m2 area of olive mulch spread around tree trunks at 15
cm and 5 cm height treatments were compared to uncovered control trees.

In contrast to our expectations, mulch cover did not affect soil moisture content at 10 cm depth
during the rainfall period and the following dry season. In agreement with this, no differences
were observed in tree growth. This was indicated by continuous dendrometer measurements
alongside temporal measurements of leaf water potential and leaf water conductance. Olive
yield was not yet measured after this winter period. Slight differences were observed in soil
temperature dynamics, with temperature changes in the soil 10 cm depth occurring at a lesser
extent in the heavily mulched soil as compared to the control.

While the mulch did not improve tree performance during this first year of the study, the

unhindered growth of the trees still carries promise for this practice. Effects on plant nutrition
will be discussed.
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[21] Decolonizing and Integrating African Local Knowledge into

Sustainable Development Practices

Ms. Avital Maor

Ben Gurion University of the Negev, Israel

Session: Five Years of African Sustainable Communities

Engaging with grassroots organizations, local communities, and individuals offers outsiders a
valuable opportunity to encounter deeply rooted indigenous and traditional practices, many of
which are grounded in local knowledge that often remains hidden. At the same time, an
awareness of persistent and unfulfilled needs provides researchers and developers with a
distinctive capability: capacity to integrate cultural wisdom with innovative approaches to
problem-solving and sustainable development.

During my three-month field research in Kampala on "Herbalism in the City", | observed that the
COVID-19 pandemic marked a significant turning point in Uganda. In the absence of sufficient
vaccinations, many people relied on homemade herbal concoctions, while the locally developed
remedy Covidex received approval and achieved notable commercial success. In this context,
the manufacturing of herbal medicines emerged as a prominent trend, attracting numerous
entrepreneurs. Drawing on local knowledge not only served as a mechanism of resilience but
also revealed strong potential as a driver of sustainable development.

Local knowledge is abundant for those willing to recognize it. When harnessed as the
foundation of sustainable development, it has the power to transform the triangle of
knowledge, needs, and solutions into a dynamic engine for resilience, innovation, and lasting
progress.
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[22] Integrating PSInSAR with RUSLE for Dryland Erosion Modeling: A

Novel Framework Linking Surface and Subsurface Processes
Mr. Avrodeep Paul

Ben Gurion University of the Negev, Israel

Session: Application of Remote Sensing for Degraded Land

Soil erosion is a major threat in drylands, where sparse vegetation and intense rainfall
accelerate land degradation. Traditional erosion models, such as RUSLE, capture surface
processes and overlook the role of subsurface deformation, leaving a critical gap in
understanding erosion dynamics. In this study, we present a novel framework that couples
RUSLE with Persistent Scatterer Interferometric SAR (PSInSAR) and Transport-Limited Sediment
Delivery (TLSD) modelling, thereby integrating surface and subsurface controls on erosion. We
applied this framework in two contrasting Israeli basins: the arid Habsor and the semi-arid
Yarkon—Ayalon. RUSLE factors were derived from IMS rainfall (R), Sentinel-2 NDVI (C), and
terrain-based LS factors, while Sentinel-1 time series provided PSINSAR velocities to refine LS
estimates and highlight zones of active subsidence or uplift. TLSD routing further transformed
gross soil loss into spatially explicit maps of net erosion and deposition. Results revealed
extreme variability, with gross erosion exceeding 420 t ha™" yr™" in Habsor and up to 41.6 t ha™
yro
depositional sinks aligned with concave terrain and areas of positive Persistent Scatterer

' in Yarkon—Ayalon. Hotspots were concentrated on steep, sparsely vegetated slopes, while

Interferometry (PSI) velocity. ANOVA confirmed significant differences in PSI velocities across
erosion classes (p < 0.001), demonstrating the strong coupling between ground deformation
and erosion dynamics. This framework is the first to integrate satellite-based subsurface
deformation with surface erosion modelling in drylands, identifying critical erosion—subsidence
zones and providing a realistic decision-support tool for soil conservation and dryland
ecosystem resilience.
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[23] The STAR Club Project - Local Knowledge Leading Change
Ms. Bar Stotzky Elkin

Ben Gurion University of the Negev, Israel

Session: Five Years of African Sustainable Communities

Community development projects often aim to address deeply rooted and complex challenges
that require long-term processes of change. To ensure the sustainability of such projects,
grounding them in local knowledge and fostering active community participation are essential.
The STAR Club project, that was created as part of my MA studies in the African Sustainable
Communities program at Ben-Gurion University, offers a compelling example of this approach.

Developed in collaboration with the local NGO Cheerful Hearts Foundation (CHF) in Ghana, the
project sought to reduce school dropout rates and child labor by creating a community reading
club. The club hosts interactive book reading sessions for primary school students, led by local
youth, thereby strengthening literacy while empowering youth to take on leadership roles.

The project’s success stems directly from the deep familiarity of CHF with the community, which
promised alignment with social norms and dynamics. Additionally, the reliance on available
resources in the community ensured that the project would not be dependent on external
resources. This includes also human resources, since the main driving force on which the project
relies on is the mentors — the local youth. Lastly, we collected feedback from community
members and participants, remaining attentive to their needs.

By relying on resources and capacities already present in the community, the STAR Club
continues to operate independently months after its launch. Beyond its immediate impact, it
demonstrates how sustainable development emerges when local knowledge is not only
acknowledged but placed at the very heart of intervention design.
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[24] Mapping the Agricultural Determinants of Health: Insights from the

Desert Data Initiative

Dr. Boomie Ben-Sheleg

Ben Gurion University of the Negev, Israel
Session: Desert Data

Green space is widely recognized as a vital determinant of population health, influencing
environmental quality, human activity patterns, and overall well-being. To better understand the
sources and distribution of greenness in Israel, we conducted a national-scale spatial analysis
integrating remote-sensing data, land-use classifications through the Desert Data Initiative. Our
findings reveal that agricultural land— in addition to urban parks and natural
reserves—constitutes a major component of Israel’s green-space landscape. By mapping the
extent, intensity, and environmental characteristics of cultivated areas, this study highlights the
pivotal role of agriculture in shaping the country’s ecological makeup and underscores the need
to account for agricultural green space in environmental planning and population-health
research.
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[25] Saltn’ Seeds: Metabolic Adaptations for Long-Term Survival of

Imbibed Brassicaceae Halophyte Seeds in the Saline Environment
Ms. Dakshayani Lokesh

Ben Gurion University of the Negev, Israel

Session: Agriculture in Drylands - An Obstacle or Solution for Dryland Sustainability ?

Saline soil limits crop productivity and can negatively affect seed germination in drylands.
Therefore, understanding the molecular mechanisms underlying salt-inhibition of germination is
crucial for improving germination in saline environments. Halophytes are highly tolerant to
extreme salinity yet seeds of many halophytes will not germinate under saline conditions. Our
previous research revealed that salt-treated seeds of the model halophyte Eutrema salsugineum
(Brassicaceae) enter a previously uncharacterized state, which we coined “dormant-like”. This
state is distinguished by retarded germination-associated metabolism and increased expression
of germination repressors. Seeds sense the osmotic component of salt exposure and will
germinate immediately upon transfer to non-saline medium confirming that they do not enter
secondary dormancy. We therefore surmised that salt-inhibition of E. salsugineum seed
germination could be a model for examining the long-term survival of imbibed seeds.
Remarkably, we found that salt-inhibited, imbibed E. salsugineum seeds remain viable for at
least 9 months. During this period, seed protein and oil reserves are gradually mobilized. The
levels of the constituent sugars of pectin and cellulose as well as nucleotide levels subsequently
rise, indicating the possible mobilization of cell wall sugars and nucleic acids for energy
production. However, there is an eventual decrease in the levels of TCA cycle intermediates.
After 7 months of salt treatment, seedling establishment is impaired. These findings led us to
hypothesize that salt-inhibited E. salsugineum seeds possess a reduced metabolic rate. To test
this hypothesis, we fed [U-13C] glucose to salt- and non-salt-treated seeds and demonstrated
reduced glycolytic carbon flux in salt-treated seeds. This low metabolic rate was further
reflected in reduced respiration of salt-treated seeds. We now postulated that boosting the
metabolic rate of the TCA cycle by feeding citrate to long-term salt-inhibited seeds could
improve seedling establishment. Seedlings germinated from citrate-fed, 6-month salt-treated
seeds exhibited enhanced carbon flux through the TCA cycle, which was associated with
improved seedling establishment. Our findings suggest that a reduced metabolic rate allows
conservation of seed storage reserves while maintaining a low level of energy production. This
adaptation would ensure long-term survival of seeds in the imbibed, dormant-like state until
rainfall provides more favorable conditions for seedling establishment.
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[26] The Emergence of Antibiotics Resistance Genes, Bacteria, and

Micropollutants in Grey Wastewater
Ms. Daniella Itzhari

Ben Gurion University of the Negev, Israel
Session: Irrigation with Unusual Water Sources

The reuse of household greywater is increasing globally. Wastewater and greywater treatment
processes are not fully effective in removing all contaminants, such as emerging
micropollutants, antimicrobial-resistant bacteria, and antibiotic resistance genes. The dynamics
between emerging micropollutants and antibiotic resistance genes in greywater treatment
systems are complex. Thus, we aimed to analyze the spread and the fate of emerging
micropollutants, antibiotic-resistance genes, and antimicrobial-resistant bacteria in microbial
communities of greywater and downstream recipients. We showed that the effect of irrigation
with treated wastewater was variable. In addition, we tried to summarize the impact of
emerging micropollutants on bacteria and their fate in the soil microbiome, demonstrating that
emerging micropollutants induce changes in the diversity of soil bacteria. The fate and transport
of emerging micropollutants, antimicrobial-resistant bacteria, and antibiotic resistance genes
can vary with soil properties. It is, therefore, necessary to better understand how widely
antibiotic-resistance genes are disseminated.
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[27] Self-Organised Similarity Stabilizes Herbivore Community

Structure Despite Long-Term Aridification and Biodiversity Loss
Prof. Daryl Codron

University of Free State, South Africa

Session: From the Beginnings: Archaeology, Paleoenvironments and the Origins of Desert
Exploitation

The central interior of southern Africa encompasses three major biomes — the grassland, Karoo,
and Kalahari savanna, all of which today are considered semi-arid to arid habitats. Conditions of
the mid-late Pleistocene were quite different, with much of the region experiencing higher, and
often year-round, rainfall, and surface water being abundantly available in the form of perennial
lakes and wetlands. Through this period, the mammalian fauna experienced two major turnover
events, as woodlands gave way to treeless, open grasslands, ending the Cornelian Land
Mammal Age (CLMA), and aridification events of the terminal Pleistocene and early Holocene
ending the Florisian LMA. Stable isotope evidence from the rich fossil record of the region
shows a demonstrable shift in the diet and habitat niches of resident mammalian herbivore
species, from mixed woodland/grassland utilization in the CLMA, to a wider diversity of diet
niches, including specialized browsers, specialized grazers, and mixed-feeders in the FLMA, to
almost only specialists in the less speciose modern LMA. Model simulations support the notion
that these changes reflect a process of self-organized similarity, a response whereby species
minimize fitness-reducing effects of interspecific competition by ‘clustering’ in multispecies
groups at intervals within the available niche space. These results demonstrate not only the
impacts of reductions in primary productivity on biodiversity, but also how species interactions
modulate the effects of environmental change on the structure and diversity of ecological
communities.
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[28] Utilizing Dryland Agricultural Soils as a Carbon Sink - How

Effective Can It Be? Israel as a Case Study

Dr. David Yalin

Agricultural Research Organization (ARO)/Volcani, Israel
Session: Soil Carbon Sequestration in Arid and Semi-Arid Regions

The slow turnover of soil organic carbon (SOC) in drylands has led to the proposition that these
ecosystems can serve as significant carbon sinks to mitigate greenhouse gas emissions. This
study aims to provide a quantitative assessment of the carbon sequestration potential of soils in
dryland Israel.

We integrated data from a climate gradient study of SOC in forested and non-forested
rangelands across Israel with geospatial information on land use and soil texture in the Negev
Desert. To enhance understanding and estimate carbon storage capacity, we partitioned SOC
into mineral-associated organic carbon (MAOC) and particulate organic carbon (POC).

Along the climate gradient, SOC increased nearly monotonically with precipitation. In the drier
areas, MAOC comprised over 90% of SOC, but as SOC increased MAOC appeared to approach
saturation, so that POC became an increasingly larger component of total SOC. The MAOC
capacitance, based on topsoil samples (0-2 cm), was estimated at 48 g C kg™
silt+clay—comparable to global estimates. Applying this value to the Negev’s agricultural lands
yielded an estimated MAOC capacitance of 19.5 Mt CO,-equivalent, mostly in field crops. This
represents about 25% of Israel’s annual emissions, suggesting that storing carbon as MAOC
offers limited mitigation potential. Moreover, the negligible POC levels even in forested dryland
sites suggest that strategies relying on POC accumulation may also have limited potential in
these ecosystems. Together, these findings underscore the need for novel strategies to reach
substantial carbon capturing in dryland soils.
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[29] A Fully Automated OPTRAM (A-OPTRAM) for Soil Moisture
Retrieval: Evaluating Multiple Fitting Functions, Vegetation Indices, Land

Cover Type, and Scales

Mr. Dong Zhe

Ben Gurion University of the Negev, Israel

Session: Remote Sensing - Tools and Implications in Drylands

Soil moisture is a key state variable for hydrology and climate. The Optical Trapezoid Model
(OPTRAM) estimates soil moisture from reflective bands at high spatial resolution, but most
implementations (i) lack systematic, cross-biome validation and (ii) rely on manual parameter
tuning. We present an automated OPTRAM (AOPTRAM) workflow that integrates an extended
Adaptive Sliding Window (ASW) edge-detection algorithm to derive STR-VI envelope functions
without calibration. Using Sentinel-2 imagery, we evaluate AOPTRAM against in-situ
measurements from ten networks (130 stations) spanning the bare soil, shrubland, grassland
and tree cover. We compare vegetation indices (NDVI, SAVI), edge-fitting forms (linear,
exponential and polynomial), and spatial aggregation (network- vs. station-scale), and assess
accuracy using Kling-Gupta efficiency (KGE) and mean absolute error (MAE). Results show that
performance is jointly controlled by VI choice, edge form, land cover, and spatial scale: SAVI
with a linear edge vyields the strongest skill in shrublands, whereas NDVI with an exponential
edge performs best in grassland and tree cover. Bare soil remains challenging due to a narrow
STR dynamic range that compresses moisture separability. Constructing STR-VI scatterplots at
the station scale improves accuracy relative to the network scale and better captures seasonal
dynamics. Overall, AOPTRAM delivers accuracy comparable to optimally tuned OPTRAM while
offering a fast, calibration-free pathway for regional soil moisture monitoring across diverse
ecosystems.
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[30] Date Oil as a Solution for Agricultural and Economic Challenges in
Drylands

Dr. Dvora Namdar
Agricultural Research Organization (ARO)/Volcani, Israel
Session: Agriculture in Drylands - An Obstacle or Solution for Dryland Sustainability ?

Palm oil is a non-sustainable product causing massive global deforestation processes and the
destruction of wildlife natural habitats. One of the main goals of the palm oil industry is to
replace palm oil with another equivalent substance. Searching ancient texts led to the discovery
of a long lost such substance — date oil. Date oil produced from waste is a new and improved
source for oil substance, not yet studied. The research aims to assess date oil potential as a new
substance, which will provide a new income to under exploited drylands. We expect date oil
production to enable increasing exploitation of date waste(s), to reduce environmental
pollution. With that, production of date oil may significantly increase desert cultivation areas,
which in turn will enable increasing employment in desert area and the reduction of
deforestation of rain forests. For this end we studied the chemical composition of date oil, the
effect of age and species on the stability of oil composition, and the question of seasonality on
oil structure and content.
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[31] Enhancing Biological Pest Control through Desert Wildflower Strips

application in Arid Agroecosystems

Ms. Ebby Soita

Ben-Gurion University of the Negev, Israel

Session: Agriculture in Drylands - An Obstacle or Solution for Dryland Sustainability

The use of chemical pesticides has long been effective in controlling agricultural pests; however,
their overuse has led to serious environmental consequences, including ecological imbalances,
biodiversity loss, and the development of pesticide resistance. These challenges highlight the
need for sustainable alternatives. We investigated the potential of wildflower strips as a tool for
enhancing biological control in date plantations in the Southern Arava, Israel. Specifically, we
assessed how wildflower species influence the attraction and abundance of beneficial insects,
such as parasitoid wasps, ladybugs, hoverflies, and bees, while also contributing to biodiversity
conservation. By monitoring flower phenology and conducting insect sampling across different
wildflower species, we found that Erucaria microcarpa exhibited the earliest blooming and
attracted the highest proportion of beneficial insects (49%), followed by Diplotaxis acris (24%)
and Rumex cyprius (19%). Bees were the most frequent visitors across all flower strips, followed
by ladybugs, hoverflies, and wasps. These findings suggest that certain desert wildflowers can
play a key role in attracting natural enemies of pests and supporting biodiversity in arid
agricultural systems. Further long-term studies could expand on these findings by examining
seasonal variations, insect behavior, and the reproductive success of pest natural enemies,
guiding policy and practice for sustainable agriculture in dryland regions.
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[32] Ramot Forest Renewal: Managing a Semi-Arid Forest Amidst

Climate Change

Mr. Eitan Elgar

Keren Kayemeth Lelsrael-Jewish National Fund (KKL-JNF), Israel
Session: KKL: Forest Management in Arid and Semi-Arid Environments

Ramot Forest, near Be'er Sheva, was planted in the late 1980s as a temporary "green belt" for
future development. It is primarily comprised of Jerusalem Pine (Pinus halepensis), with some
Brutia Pine (Pinus brutia) and different species of Eucalyptus.

In recent years, intensifying drought conditions have led to widespread tree mortality, this
highlights the challenges in afforestation of the arid and semi-arid zones. Recently, Ramot Forest
has developed into a community forest for Be'er Sheva residents, aiming to offer shade, diverse
outdoor activities, and opportunities to explore archaeological sites while preserving unique
natural values.

To address climate change effects and rehabilitate the forest for its new goals as a community
forest, we're implementing a few forestry practices. A comprehensive ecological survey
preceded planting, and the forest's renewal aligns with its findings. These practices include:

Planting native desert species: We prioritize species adapted to arid environments, such as
Twisted Acacia (Vachellia tortilis subsp. raddiana), Negev Acacia (Vachellia gerrardii), and Desert
Broom (Retama raetam).

Functional restoration by runoff manipulation: the surface runoff is collected into contour
furrows that are created on hillslopes and dams that are erected on floors of valleys, improving
water availability.

Species adaptation to slopes: Trees are selected based on slope aspect; drought-tolerant species
for south-facing slopes and Mediterranean species are planted on the north-facing slopes, soil
type is also taken into consideration.

Planting trees is only the first step, we also provide accessibility to the public via trails, picnic
areas, and archaeological sites. The forest will continue as an open area with significant
ecological value, attracting residents to enjoy nature and increasing both planted and scenic
diversity. Ultimately, the management model used at Ramot Forest can serve as a valuable
model for other forests in semi-arid regions.
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[33] Can Service Crops Help Mitigate Soil Salinization?

Mr. Elazar Volk

Israeli Ministry of Agriculture and Technion - Israel Institute of Technology, Israel
Session: Ecohydrology in Drylands

We estimate that 50% of Israel’s farmland lies on soils at risk of salinization or naturally saline
soils. Reliance on reclaimed wastewater for irrigation, often with elevated salt and sodium
levels, further accelerates salinization. Salinization harms soil structure, reduces productivity,
and poses a serious threat to food security. The challenge is particularly acute in the heavy soils
of the Jezreel Valley, where soil properties, shallow saline groundwater, and saline effluents
combine to intensify the problem (Eshel et al.,, 2023). Although partial mitigation measures
exist, a sustainable and effective solution remains elusive.

Service crops (also referred to as cover crops) have recently emerged as a promising tool for soil
improvement. They are gaining popularity among farmers, particularly in orchards, and have
received support from the Ministry of Agriculture and Food Security. However, their influence
on salinization processes, and soil-water interactions remain poorly understood worldwide
(Meyer et al., 2019).

This research aims to evaluate the potential of service crops as a practical tool for mitigating soil
salinization and to provide farmers with strategies that protect soil health and strengthen food
security. It is conducted in field crops plots with and without service crops, located at the Jezreel
Valley. The study involves continuous monitoring of soil moisture dynamics in the upper soil
profile 0-60 cm, monthly measurements of groundwater level and composition, and annual
assessments of soil chemical changes in plots. Preliminary results indicate a reduction in soil
salinity under plots with service crops.
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[34] Leisure among the Bedouin Minority in Southern Israel: The Case

of Lahav Forest in the Northern Negev

Dr. Emir Galilee

Ben Gurion University of the Negev, Israel

Session: Urban Populations on the Desert Fringes: Intersections of Nature, Culture, and Leisure

The study examines outdoor-leisure patterns of a Bedouin minority population in a semi-arid
desert in southern lIsrael. This study is the first of its kind to focus on an Israeli minority’s
outdoor recreational activities in forests. Using extensive quantitative and qualitative methods:
over 180 interviews and data analysing from motion sensors conducted among the Negev
Bedouins in 2019-2020.

The study demonstrates the forest’s unique role as an "enabling space", neutral and free from
internal cultural, traditional, and social constraints. New internal processes and trends were
observed in the minority society, which had not yet been revealed. These include the
empowerment of marginalized groups and the formation of a gap between Bedouins who
settled in cities and those living in rural areas. Moreover, the study points to the trend of
adaptation of the Bedouin society to the majority society’s leisure patterns, along with physical
closeness between the majority and the minority during recreation.
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[35] Deficit Irrigation in Olive Orchards

Dr. J.E. (Enrique) Fernandez

Instituto de Recursos Naturales y Agrobiologia de Sevilla, Spain

Session: Olive Cultivation under Desert Conditions; Opportunities and Challenges

Optimizing olive irrigation under water scarcity is particularly challenging. First, the irrigation
strategy must be carefully selected, and second, the scheduling method must be highly precise.
In this study, we examine two deficit irrigation strategies suitable for olive cultivation: (1) a
regulated deficit irrigation (RDI) approach, designed to estimate irrigation needs (IN) ranging
from 30% to 60% of the crop’s water requirements (ET.), and (2) a survival irrigation strategy,
supplying just 15% of ET.. Regarding irrigation scheduling methods for orchards under
water-limited conditions, we focus on: (1) The Allen and Pereira method, the most advanced
version of the crop coefficient approach; (2) Measurements of trunk diameter variations
(TDV)and leaf turgor (LT), used to track water stress progression and guide irrigation scheduling;
(3) A stomatal conductance model, designed to determine IN for maximum carbon assimilation
with minimal transpiration. We consider the use of machine learning algorithms to
automatically process the TDV and LT records. In addition, we include the proposed irrigation
scheduling methods into ISADORA+, a decision support system. We provide examples from
‘Arbequina’ olive orchards with a planting density of 1,665 trees per hectare in southwest Spain.
In addition to discussing crop performance under these irrigation strategies and scheduling
methods, we also consider socioeconomic factors influencing growers' willingness to adopt
them.

We acknowledge the Ministerio de Ciencia e Innovacion (currently the Ministerio de Ciencia,
Innovacion y Universidades), the Agencia Estatal de Investigacion and the FEDER program “A
way to make Europe” for funding both the ISADORA research project ref.
PID2021-1246510B-100 and the predoctoral contract of M. Muiioz (PRE2022-104644).
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[36] Assessing the Suitability of Off-Grid Treated Wastewater for

Irrigation: A case study of Al-Furaa School, Negev Desert, Israel
Mr. Fred Taremwa

Ben-Gurion University of the Negev, Israel

Session: Five Years of African Sustainable Communities

This study evaluates the potential of off-grid treated wastewater for crop irrigation in arid
regions, focusing on Al-Furaa Regional School in the Negev Desert, Israel. The objectives were to
(1) assess the effects of treated wastewater on crop growth and yield, (2) examine the quality of
treated wastewater, and (3) explore the suitability of schools as sites for such systems.
Coriander (Coriandrum sativum) was cultivated under two irrigation regimes—treated
wastewater and freshwater—over a five-week period. Weekly measurements of crown
diameter revealed that coriander irrigated with treated wastewater grew faster, averaging 40.8
cm compared to 35.75 cm with freshwater. However, dry biomass yield showed no statistically
significant difference between treatments. Water quality analysis indicated partial compliance
with Israeli agricultural reuse standards, with elevated levels of ammonia, total nitrogen,
sodium, and fecal coliforms. Interviews with Laguna Innovation operators and the school
management emphasized the benefits of implementing off-grid systems in school that is
improved sanitation, aquifer protection, enhanced water management and environmental
education. Despite water quality challenges, the findings demonstrate that treated wastewater
can support crop growth like freshwater irrigation thus offering viable solutions for water-scarce
and remote areas. With improved treatment processes and monitoring, such systems could
contribute to sustainable agriculture. Further research is needed to evaluate effects on different
crops and address public health implications.

Keywords: Off-grid, treated wastewater, coriander, irrigation, biomass yield, water
management.
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[37] Restoration of Contaminated Landscapes: The Case of

Post-Industrial Sites in the Negev

Dr. Galia Limor-Sagiv

Shamoon College of Engineering - SCE, Israel

Session: Urban Populations on the Desert Fringes: Intersections of Nature, Culture, and Leisure

Post-industrial sites on the fringes and within urban environments in the Negev Desert pose
significant environmental and landscape challenges. These sites, such as factories, quarries,
landfills, and transportation hubs, were abandoned due to global economic shifts and growing
environmental awareness. In parallel, natural sites of high ecological value were polluted by
sewage, waste and contaminated runoff. The result is a patchwork of degraded areas that
disrupt ecological and urban systems.

In recent decades, rising environmental discourse has driven efforts to rehabilitate these
landscapes and reintegrate them into the urban fabric. This study mapped and analysed a range
of contaminated sites in the Negev Desert, and developed a database based on proximity to
settlements, statutory status, size, type of contamination addressed and rehabilitation
approach. Case studies included the Beer-Sheva stream, Sofrim Park in Beer Sheva, Ramon
Crater quarries and others, where restoration transformed degraded land into parks,
promenades and public spaces.

The research employed an interdisciplinary methodology, combining archival work, visual
landscape analysis, GIS-based mapping and spatial analysis and interviews with landscape
architects and stakeholders. This approach enabled historical contextualization and comparative
spatial analysis of rehabilitation processes.

By examining Israeli projects alongside international examples, the study identified guidelines
and principles for restoring degraded desert landscapes, which balance ecological, cultural, and
urban needs. The findings contribute to the discourse and planning of sustainable landscape in
arid regions, highlighting how landscape planning and design can address climatic, ecological
and social challenges in rapidly evolving environments.
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[38] Insect-Mediated Pollination Drives Reproductive Success and

Spread of the Invasive Vine Cynanchum Acutum in Southern Israel

Ms. Garet Clara Awuor

The Hebrew University of Jerusalem & Agricultural Research Organization (ARO)/Volcani, Israel
Session: Agriculture in Drylands - An Obstacle or Solution for Dryland Sustainability ?

Invasive weed species are primary threats to modern agriculture, directly affecting crop
productivity, land management, agrobiodiversity, and human health. Cynanchum acutum L.
(swallow-wort) is a perennial herbaceous vine from the Asclepiadaceae family, reproducing via
seeds and rhizomes. In Israel, it is native to the Golan Heights, Galilee, and northern Negev.
However, it has become a local invasive species in the southern Arava, endangering both young
and mature date plantations. We examined the biotic pollination of C. acutum and its role in
plant reproduction via seeds and rhizomes by (i) identifying and evaluating C. acutum flower
visitors during the blooming period and (ii) assessing how biotic pollination influences fruit and
seed set, as well as shoot and rhizome development. We conducted a controlled experiment in
a net house, comparing fruit and seed set, along with dry shoot and root biomass, between
insect-pollinated and self-pollinated plants. Flies, ants, beetles, butterflies, wasps, and bees (in
decreasing order) dominated floral visitation. Insect-pollinated plants produced significantly
more seeds, but had significantly lower shoot and root biomass compared to self-pollinated
plants. Farmers could potentially delay their weeding efforts until shortly before seed dispersal,
when the plant has directed much of its energy into seed production rather than rhizome
growth. This approach would help limit both seed- and rhizome-based spread and limit the
need for chemical herbicides and hence contribute to sustainable weed control.
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[39] Characterization of Microbiological Water Quality and Prevalence

of Waterborne Diseases

Prof. George Ogendi

Egerton University, Kenya

Session: Health Session: Local Food Systems, Nutrition and Health

Approximately 20% of the global population lack access to potable water whereas over 30% lack
access to basic sanitation. The situation is much worse in the arid and semi-arid lands (ASALs) in
the developing countries. An assessment of the microbiological water quality and prevalence of
waterborne diseases was conducted in Marigat, a sprawling urban area in the ASALs of northern
Kenya. We employed a mixed methods research design in this study. Water samples were
collected from the drinking water sources and at the household level (Point of Use) during the
dry and wet seasons and analyzed for E. coli and TC bacteria. Health records of persons that
sought healthcare services at various Marigat health centres were reviewed to determine
prevalence of waterborne diseases. The E. coli levels in household water samples ranged from
200cfu/100ml to 2500cfu/100ml, whereas the range was 25cfu/100ml to 4575cfu/100ml for
Total Coliforms. The reported microbial levels for E. coli and Total Coliforms were above the
World Health Organization guidelines for drinking water. The study findings indicated that there
was a significant association between level of education and covering of water storage
containers (P< 0.05). Nearly half of the respondents indicated that diarrhea and typhoid were
the most prevalent waterborne diseases in children under the age of 5 years. We conclude that
the water sources in these ASALs are contaminated and unsuitable for human consumption.
Relevant public health agencies at both county and national levels need to prioritize and invest
in water and sanitation infrastructures.
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[40] Overcoming Gender and Development Challenges: Lessons Learnt

from Women in the Lake Bogoria Agropastoralist Communities, Kenya
Prof. George Ogendi

Egerton University, Kenya

Session: Five Years of African Sustainable Communities

The drylands (Arid and Semi-Arid Lands or ASAL) of Kenya make up 84% of the total land
surface, support approximately 34 % of the country’s population, and account for more than
80% of the country’s eco-tourism interests and up to 75% of its wildlife populations. In the LBL,
women and youth have been excluded from livestock keeping activities. A cross-sectional social
survey was conducted in the LBL to assess strategies and interventions that women have
adopted to overcome socio-cultural and economic challenges. This was complemented with key
informant interviews and focused group discussions. Our findings indicate that the perception
over women participation in livestock production is slowly changing and women are increasingly
getting actively involved in decision-making processes and pastoral livelihood practices. Over
70% of the respondents indicated that the 2010 Kenyan Constitution and government’s focus on
gender issues. More than half of the women participate in livestock production activities
including beekeeping, pasture production, and marketing of the associated products. 75% of the
women-led CBOs in the LBL focus on parts of livestock value chains based on their strengths and
thus remain competitive. Increased participation by women in socioeconomic activities within
the LBL has been achieved through creation of awareness, building self confidence among
women, educating the girl child, reducing vulnerability to violence and exploitation. We
conclude that women in the LBL have demonstrated that with the necessary governance and
financial support from development partners and government, women can make significant
contributions to the socioeconomic development of an area.
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[41] High Temperature Environment Reduces Pollen Viability, Olive Oil
yield and Quality

Dr. Giora Ben-Ari

Agricultural Research Organization (ARO)/Volcani, Israel

Session: Olive Cultivation under Desert Conditions; Opportunities and Challenges

We investigated the effect of heat exposure during olive inflorescence on reproductive
development. We examined the response of olive inflorescence and flowering, to several heat
scenarios: prolonged exposure to moderately high temperatures and a two-hour concentrated
heat shock treatment during the inflorescences development stage, as well as heat stress during
anthesis. We found that heat has a negative impact on the male reproductive system in olives,
during early flower development and in mature pollen grains, which are relatively resistant to
heat. Heat stress impaired pollen tube elongation capacity, and germination rate. Additionally,
heat stress affected the ultrastructure of the external wall of the pollen grain, the exine,
potentially impairing its ability to adhere to the stigma and fertilize the ovule.

We also examine the negative effect of summer high temperatures on oil yield and quality. We
found that summer high temperatures, especially during July and August, repress the olive fruit
development, the oil biosynthesis and several parameters of the oil quality. This repression is
genotype dependant.

The sensitivity of olive reproductive parameters to heat is a genotype-dependent trait, allowing
for the identification of heat-resistant cultivars for use as pollen donors during anthesis, and for
high oil yield and quality under warm summers. The development of new heat-resistant
cultivars, as well as identifying agriculture protocols to mitigate the negative effect of heat
stress on the olive reproductive cycle is a crucial mission for the future of the olive cultivation.
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[42] Global Climate Change in the Mediterranean Basin: Insights from
Long-Term Paleoclimate Records and Short-Term Coral Biocalcification

Studies

Prof. Giuseppe Falini

Embassy of Italy in Tel Aviv, Israel and University of Bologna, Italy
Session: Adaptations along gradients

Global climate change critically impacts Mediterranean marine ecosystems. This presentation
combines two complementary approaches to assess ecosystem vulnerability. Paleoclimatic
reconstructions from Holocene records in the Adriatic Sea, using proxies such as the bivalve
Chamelea gallina, document long-term hydroclimatic variability and its effects on benthic
communities. In parallel, studies on the coral Balanophyllia europaea along natural CO,
gradients demonstrate short-term biological responses to ocean acidification, showing
increased skeletal porosity that preserves linear extension but reduces structural strength.
Together, these findings highlight the importance of integrating paleoclimate evidence with
contemporary organismal responses to better predict the impacts of anthropogenic climate
change on the Mediterranean basin.
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[43] Can Extreme Heat and High VPD Trigger Embolism in Well-Watered
Grapevines?

Ms. Gopika Shibu

Technion - Israel Institute of Technology, Israel

Session: Plant Hydraulics in Response to Environmental Stress

Grapevines are frequently exposed to climatic extremes such as drought and high temperatures.
Theoretically, hydraulic failure in grapevines can arise through two pathways: reduced soil
moisture or high atmospheric demand (VPD). Although embolism formation under soil drought
is well established, whether extreme atmospheric demand alone can trigger cavitation in
well-watered grapevines remains uncertain.

To address this question, we exposed young grapevines (Vitis vinifera cv. Chardonnay) plants to
acute heating, gradually increasing chamber temperature to 50 °C while maintaining irrigation.
Despite exposure to extreme VPD (> 8 kPa), no embolism was detected in leaves. Instead, plants
exhibited rapid stomatal closure, a collapse in photosynthetic efficiency (Fv/Fm), and severe
reductions in gas exchange at 50 °C. Importantly, both PSIl efficiency and photosynthetic
parameters fully recovered once plants were returned to 25 °C, and recovery was sustained the
following day, confirming the absence of hydraulic failure.

These results demonstrate that grapevine leaves can tolerate acute heat and high VPD without
xylem embolism when water supply is not limited, revealing a greater degree of hydraulic
resilience than previously assumed. The findings highlight that functional decline under heat
stress arises from reversible physiological impairment rather than irreversible cavitation, with
significant implications for predicting vineyard responses to future climate extremes.
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[44] Soil Properties and Trees Performance in Olive Groves Irrigated
with Poor Quality Water: Effects of Reclaiming with Inorganic
Amendments

Dr. Guy Levy

Agricultural Research Organization (ARO)/Volcani, Israel

Session: Olive Cultivation under Desert Conditions; Opportunities and Challenges

Degradation of soil physical and chemical properties, and subsequently a decrease in crop
growth and vyield, in soils subjected to long term irrigation with poor quality water (e.g.,
saline-sodic water and treated wastewater [TWW!]) has become a major concern worldwide.
Soils in orchards are especially sensitive to such degradation due to (i) the absence of soil
cultivation and (ii) concentration of a large volume of irrigation water in a small, fixed area along
the tree line. We hypothesized that use of amendments containing Ca and/or Mg ions in
drip-irrigated orchards may alleviate the danger to thus related soil degradation. Our objective
was to examine the effects of different types and modes of applications of amendments on soil
reclamation and crop performance of a 16 years old olive grove. The study was conducted in an
intensive olive grove grown on a clayey soil with a sodium adsorption ratio (SAR) ranging from
22 to 40 at a depth of 0-90 cm. This high soil SAR resulted from irrigation with low quality water
reaching SAR that peaked 14 (mmol L") over a long period of time. Six treatments were
studied: control (no amendments applied), CaCl,, MgCl, and sulphuric acid (H,SO,) that were
added repeatedly to the irrigation water, and gypsiferous material (GM) that was added to the
soil surface prior to the rainy season and either left spread on the soil surface or was tilled into
the upper soil layer (0-10 cm). Soil samples were taken twice a year and analyzed for selected
saturated extract properties and for aggregate stability. In addition, plant parameters including
yield, fruit oil content and tree nutritional status (by leaf samples), were measured. The results
showed that GM, CaCl,, and MgCl, consistently reduced soil sodicity and sodium concentrations
over time. Physiological assessments showed an increase in leaf potassium and magnesium
content in MgCl,-treated trees, with a general trend of improved yields in gypsum-treated plots.
However, no statistically significant differences were observed in cumulative yield, oil content,
or ripening indices. In conclusion, inorganic soil amendments demonstrated the potential to
enhance soil properties and, to a lesser extent, tree performance in olive groves. Further
investigation is warranted to solidify conclusions and refine recommendations for practical
applications.
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[45] Enhancing Pest Control and Migratory Bird Habitat through Flower

Strips in Organic Desert Date Plantations

Ms. Hanna Acanfora Torrefranca

Southern Arava R&D, Israel

Session: Agriculture in Drylands - An Obstacle or Solution for Dryland Sustainability ?

In the hyper-arid agro-ecosystems of the southern Arava, maintaining ecological productivity
while preserving biodiversity is a growing challenge under climate stress. This study explores the
role of flowering strips in organic date plantations as a sustainable, multifunctional strategy,
enhancing natural pest control, supporting migratory bird stopover habitat, and contributing to
broader ecological resilience. From March to mid-June 2025, we conducted weekly 5-minute
point counts at 14 sites (7 flower strips, 7 controls), supplemented by rotational deployment of
17 trail cameras, to monitor bird activity.

Over 15 weeks of observation, flower strips consistently attracted higher numbers and diversity
of insectivorous birds, particularly during the peak migration period (late March to mid-May),
including species like blackcaps, swifts, and pipits. Camera trap footage captured abundant
avian interactions in flower strips, reinforcing the value of structurally diverse vegetation.

While monthly pest surveys revealed unusually low Lesser Date Moth levels—limiting pest—bird
interaction conclusions, the broader trends suggest that flower strips provide a "win—win"
solution: promoting bird biodiversity while offering potential ecosystem services to farmers.

In addition to field research, a short outreach documentary was developed to communicate
these findings and encourage adoption of flower strips among regional growers. This work
highlights flower strips as a sustainable tool for drylands agriculture, capable of transforming
monocultural landscapes into ecologically supportive systems that benefit birds, farmers, and
biodiversity alike.
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[46] Outdoor Rediscovery for Former Desert Dweller: Bedouin

Communities Undergoing Urbanization

Prof. Havatzelet Yahel

Ben Gurion University of the Negev, Israel

Session: Urban Populations on the Desert Fringes: Intersections of Nature, Culture, and Leisure

This research examines outdoor education programs for Bedouin youth in the Negev Desert, as
part of a broader study on shifting environmental perceptions within formerly nomadic
societies experiencing urbanization. The Negev Bedouins, descendants of a nomadic pastoral
society, maintained a deep, unmediated connection with the desert landscape, upon which
their survival and economy depended. In recent decades, however, nearly the entire community
has undergone urbanization, leaving most Bedouin youth born in towns and detached from the
desert environment.

In the current reality, outdoor activities are introduced mainly through formal and informal
educational systems, yet these systems often provide activities that lack connection to Bedouin
nomadic history, traditions, and cultural heritage. For instance, activities are held in forests
rather than open desert areas and oases, and they emphasize individual empowerment over
tribal collectivism.

The study, based on 40 in-depth interviews with educational leaders in Bedouin society and
observational data, suggests a comprehensive approach to outdoor education. This approach
aims to reconnect Bedouin youth with their ancestral heritage, community strengths, and
resilience skills that are deeply rooted in the desert environment.

-69-



[47] Dry Times: The Impact of Reduced Rainfall on the Performance and

Pollination Services Domesticated Crops and Their Wild Relatives
Mr. Hemanth Akallasandra Yoganandamurthy

Ben Gurion University of the Negev, Israel

Session: Dryland Plant Ecology

Climate change is expected to drastically reduce precipitation levels, posing a major challenge to
agricultural productivity, especially in arid and semi-arid regions like the Middle East, where
water scarcity is already a critical concern. Research on Brassicaceae in this region is particularly
important, as this plant family includes key staple crops that are highly susceptible to water
stress. Moreover, the Middle East provides a unique opportunity to study domesticated crops
alongside their wild relatives, many of which are native to the area. These wild relatives often
exhibit greater genetic diversity and enhanced stress tolerance, offering valuable insights into
adaptive traits that may have been diminished or lost through domestication.

In this study, we examined three widely cultivated crops: Canola (Brassica napus) and white
mustard (Sinapis alba), which are grown primarily for their seeds, and radish (Raphanus
raphanistrum), which has been domesticated for its roots rather than seeds. Each domesticated
crop was compared with its native wild relative. To assess the potential impact of water
shortage on plant performance, both wild and domesticated species pairs were subjected to
five water treatments (0.5, 1, 2, 4, and 8 litres/hour). We measured key physiological traits,
including leaf water potential, relative water content, specific leaf area, stomatal conductance,
electron transport rate, and transpiration rate.

Physiological responses increased with higher irrigation levels in all three species, indicating a
consistent sensitivity to water availability. However, floral volatile organic compound (VOC)
concentrations were unaffected by irrigation treatment but differed significantly between wild
and domesticated forms across all three species. Despite changes in water availability, pollinator
visitation rates were not influenced by the irrigation treatment; instead, flower number was the
primary factor driving pollinator attraction. By linking physiological performance to floral traits
under water stress, our study provides deeper insight into how domesticated crops may
respond to increasingly arid conditions and the implications for pollination services in the
region.
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[48] Black Soldier Fly Frass Effect on Rhizosphere Microbiome and C/N

Ratio in Young Avocado Plantations

Mr. Hod Castel

Agricultural Research Organization (ARO)/Volcani, Israel

Session: Unlocking the Potential of Black Soldier Fly (BSF) for a Sustainable Future

Black soldier fly frass (BSFF) is a circular-economy soil amendment with promise for improving
soil health in perennial systems, yet multi-month field evidence in commercial fruit orchards is
scarce. We report interim results from two commercial avocado blocks in Israel (Regavim;
Mishmarot) designed to identify BSFF dose ranges that benefit rhizosphere function. Roots and
rhizosphere soil were sampled immediately pre-treatment (Oct—Nov 2023) and ~6 months
post-treatment (May 2024) from all trial trees (n=60 per block; four BSFF treatments per block).
Root-associated bacterial communities were profiled by 16S rRNA amplicon sequencing (240
samples total). Bulk soil was analyzed for total C, total N and C/N.

Alpha diversity (Inverse-Simpson; Pielou) did not differ among to-be-treated groups at baseline.
By May 2024, responses diverged between sites: in Mishmarot, microbial diversity decreased in
the highest BSFF treatment relative to others (Wilcoxon rank-sum, p<0.05), whereas Regavim
showed no among-treatment differences but did show baseline-to-follow-up shifts at
intermediate/high BSFF (paired Wilcoxon, p<0.05). Community composition differed strongly
between sites and between timepoints (PERMANOVA p<0.001 for each). Within May 2024, BSFF
treatment explained significant compositional variation in both blocks (Regavim p=0.001;
Mishmarot p=0.008). Linear-model associations (FDR<0.05) identified dose-responsive taxa: 16
in Regavim and 75 in Mishmarot. Notably, Rhizobiaceae increased in both sites; other positive
associations were enriched in Actinobacteria/Alphaproteobacteria (Regavim) and
Alphaproteobacteria/Gammaproteobacteria (Mishmarot). Soil total C, N, and C/N were
unchanged across treatments/timepoints.

A single BSFF application produced persistent, site-specific restructuring of the avocado
rhizosphere within six months, independent of bulk C/N. The consistent rise of Rhizobiaceae
suggests an early microbial indicator of improved rhizosphere function. Ongoing work integrates
dose—response modeling, metabarcoding for nematodes, and multi-year tree performance to
define agronomically optimal BSFF rates.
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[49] Water and Solute Budgets for Irrigated Date Palms in the Arava

Valley

Dr. Iael Raij-Hoffman

Southern Arava R & D, Israel
Session: Ecohydrology in Drylands

The date palm is the main crop in the Southern Arava Valley due to its adaptation to hot, dry
conditions and tolerance to saline irrigation water. However, date palms require large water
volumes, with common irrigation practices peaking at about 1,000 liters per tree per day in July.
With limited local water supply and expanding cultivation, precise irrigation management is
critical to control water use and soil salinity.

For over 10 years, irrigation and salinity trials on Medjool date palms have been conducted at
the Southern Arava R&D station using large lysimeters. It was found that changes in soil water
storage under saline irrigation are minimal, allowing water and solute budgets to be accurately
performed without weight-based lysimeters. This enabled the construction of a “giant
lysimeter” in 2017, replicating commercial orchard conditions and enabling precise monitoring
of irrigation, drainage, and solutes for young to mature trees.

This study aims to develop growth coefficients, fertilization protocols, and calibrate monitoring
methods for Medjool date palms in field conditions. Water, solute, and nitrogen balances for
eight trees aged six to seven years were measured during 2023-2024. Increases in yield and
water use were observed. Daily evapotranspiration (ET) measured by the lysimeter informed
growth coefficients for two growing seasons, improving irrigation accuracy while considering
salt leaching needs, thus enhancing water and salinity management.
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[50] Plastic Responses to High Temperature in Grapevine
Dr. [lana Shtein

Ariel University, Israel

Session: Plant Hydraulics in Response to Environmental Stress

Plants continuously modify their structure as a result of tissue maturation and environmental
changes. In particular, temperature is a dominant factor in plant growth and development. We
focused on long-term high temperature exposure, as well as short-term high temperature stress
responses in grapevine (Vitis vinifera ‘Cabernet Sauvignon’).

Each branch internode, with the organs growing on it, can be seen as a single morphological
phytomer subunit made of structurally and functionally interrelated components. Our findings
suggest that allometric relationships along grapevine shoots are not constant; they exhibit a
bimodal pattern, influenced by seasonal temperatures. Additionally, growing under high
temperature (34°C) increases investment in phloem development in parallel with increased
main long-distance transported sugar (sucrose) accumulation. Moreover, our results indicate a
perennial water-stress memory response, determining the petiole structure at the beginning of
the subsequent growing season, while intra-seasonally, increasing seasonal temperature drives
the structural changes. Xylem vessels diameter (>30 um) was influenced by temperature and
not water status. Exposure to short term heat stress induced the expression of small heat shock
proteins, cell wall remodeling and changes in petiole functional anatomy, and established a
priming state toward high temperature.

Altogether, our studies show that temperature has a pivotal importance in grapevine, inducing
an array of plastic responses. Plant memory seems to play an important part in adaptations to
stress, which ultimately will lead to development of priming-based strategies for the purpose of
improved crop performance.
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[51] Integrating Emergency Preparedness and Climate Resilience:

Preparing Israel’s Health System for a Warming Future
Ms. Irit Lador

The University of Haifa, Israel

Session: Health Session: Building Climate Resilience in Health Systems

Background: Climate change poses an escalating threat to human health. Israel is particularly
vulnerable to climate changes, expected to exacerbate the burden on a health system already
strained by budget and workforce erosion, equipment shortages, and security challenges. This
study explores barriers and opportunities for advancing climate resilience in Israel’s healthcare
system to inform a tailored national policy framework.

Methods: Semi-structured interviews were conducted with 25 key stakeholders across the
Ministry of Health, hospitals, and health funds, reflecting institutional and geographic diversity.
Guided by the Consolidated Framework for Implementation Research (CFIR), interviews
explored current efforts, barriers, facilitators, and policy development. Data were thematically
analyzed through structured coding and inductive theme development.

Results: Findings reveal a significant gap between the urgency of climate-related health risks
and their low prioritization in the health system. The absence of a national policy framework to
guide, fund, and coordinate climate resilience efforts emerged as a critical barrier limiting
strategic planning, resource allocation, and institutional engagement. Additional barriers
include limited awareness among healthcare professionals and competing priorities. The
findings reveal an opportunity to leverage Israel’s emergency preparedness systems to integrate
climate resilience through an All-Hazards Approach. Reframing climate resilience in the health
system as part of national security priorities could strengthen policy alignment and resource
mobilization, enabling more integrated and effective responses across overlapping emergency
domains.

Conclusion: Building climate resilience in Israel’'s healthcare system requires elevating
climate-health to a strategic priority. A unified framework aligning health and national resilience
goals may offer an effective path forward.

-74-



[52] Interactive Effects of Multi-Year Drought and Changes in Rainfall
Frequency on Mediterranean Perennial Species: Evidence from a

Long-Term Field Experiment
Dr. Israel Oren

Tel Aviv University, Israel

Session: Dryland Plant Ecology

Mediterranean ecosystems are increasingly exposed to climate-induced shifts in rainfall
patterns, including reduced total precipitation and altered event frequency. These changes may
impact the performance and survival of key perennial species. Here, we tested the interactive
effects of multi-year extreme drought and rainfall distribution on the growth and physiology of
two geophytes (Asphodelus ramosus, Cyclamen persicum) and two shrubs (Pistacia lentiscus,
Salvia fruticosa) at the Matta Long-Term Ecological Research site in the Judean Hills, Israel. Over
five years, we applied a 66% reduction in annual precipitation using rainout shelters, with
treatments simulating either low- or high-frequency irrigation pulses (three vs. nine rainfall
events per season), alongside a drought treatment with natural rainfall variability and a control.

In the extreme drought year of 2025, geophytes exhibited greater physiological sensitivity to
drought compared to shrubs. A. ramosus showed legacy effects from previous drought years,
while C. persicum responded primarily to current conditions. Shrubs maintained more stable
physiological performance, likely due to deeper rooting or broader hydraulic plasticity. Across
species, plants in high-frequency rainfall plots outperformed those in low-frequency treatments,
emphasizing the role of rainfall timing in mitigating drought stress.

This study provides rare multi-year experimental evidence on how rainfall frequency and
drought severity interactively influence Mediterranean perennials. The findings highlight
species-specific vulnerabilities and suggest that rainfall distribution, not just total precipitation,
is critical in predicting plant resilience to climate extremes.
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[53] Water Sources and Prehistoric Human Adaptation in the Hyperarid
Northern Arava Valley: Insights from New Archaeological Research in the

Idan Area

Dr. Itay Abadi

The Hebrew University of Jerusalem, Israel

Session: From the Beginnings: Archaeology, Paleoenvironments and the Origins of Desert
Exploitation

In arid environments, both human life and ecosystems face significant challenges, with water
availability being a critical factor for survival. Water sources dictate where human populations
settle and how they organize their daily lives, which is why forager camps in desert regions are
often closely associated with these resources. A common but oversimplified assumption is that
an increase in stable water sources in the desert signals a moister period.

Recently, a cluster of prehistoric occurrences (ca. 24 ka BP) was discovered near Idan in the
hyperarid northern Arava Valley. This discovery presents a unique opportunity to explore the
relationship between early human populations and their environment in a region marked by
extreme dryness.

In this lecture, we will first use archaeological and geomorphological evidence from these
occurrences to reconstruct the paleo-environment of this area. Our findings reveal that these
occurrences were situated in a relatively short-lived wetland area, while the surrounding region
remained arid. We will then examine the geohydrological context of the paleo-wetland,
challenging the assumption that the spread of foragers into hyperarid regions necessarily
indicates a climatic improvement. Through this analysis, we aim to provide a deeper
understanding of human adaptation to environmental variability in such extreme conditions.
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[54] Living Labs for Sustainable Agroecosystems: Integrating Social and
Ecological Approaches for the Management of a locally Invasive Weed

Species in Desert Agriculture

Dr. Jessica Schackermann

Southern Arava R&D, Israel

Session: Agriculture in Drylands - An Obstacle or Solution for Dryland Sustainability?

This study explores the collaboration between farmers and researchers to manage the rapid
spread of swallow-wort (Cynanchum acutum L.) in the date plantations of Israel’s Arava Valley.
An aggressive perennial vine originally from wetlands, swallow-wort now threatens desert
agriculture by overpowering young date palms, reducing fruit yields, and jeopardizing orchard
productivity.

Using a “living lab” approach, we co-create knowledge with farmers by working directly in their
orchards to integrate scientific insight with practical management. Our interdisciplinary research
combines natural and social sciences, examining the weed’s biology—phenology, pollination,
seed production, and rhizome development—alongside farmers’ perceptions, challenges, and
practices.

We identified a major knowledge gap regarding effective control, especially relating to the
weed'’s lifecycle and impacts across both organic and conventional orchards. Although farmers
acknowledged the severity of the issue, they were uncertain about how to manage it. Early
results show that existing methods—manual removal and herbicides—often fail to stop its
spread.

Testing herbicide treatments (glyphosate, fluroxypyr, and glyphosate + saflufenacil) revealed
limited success: while vine growth was reduced, overall spread persisted. We also found that
insect-pollinated swallow-wort produces more seeds than rhizomes, suggesting that managing
the plant before seed dispersal is critical.

The project fosters continuous feedback between farmers and scientists, ensuring adaptive,
evidence-based management. By integrating ecological and social perspectives, our goal is to
support sustainable, resilient agroecosystems that effectively control swallow-wort while
aligning with farmers’ practical needs.
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[55] Climate Change, Fossil Water and Dryland Afforestation
Prof. Joel Kronfeld

Tel Aviv University, Israel

Session: Irrigation with Unusual Water Sources

A limitation of afforesting drylands is the scarcity of readily available freshwater. Yet, this is
more apparent than actual. For, beneath drylands often lie aquifers that were replenished
during previous climatic cycles, holding significant reserves of ancient "fossil water." On the
desert surface, where little to no recharge takes place today, there are spring travertines and
freshwater lacustrine limestones. The dating of these sediments shows that recharge happened
cyclically during pluvial periods of the Pleistocene. The Nubian Sandstone Aquifer System, the
largest fossil water reserve, spans over 2M km? beneath the Sahara Desert and contains
approximately 370K km? of freshwater. Other notable examples of paleowater under drylands
without surface water expression include the Continental Intercalaire aquifer, which lies
beneath Algeria and Tunisia and spans an area of 600K km? along with its shallower
counterpart, the Complexe Terminal aquifer, covering 35K km? in Tunisia. In the Arabian
Peninsula, which contains some of the driest deserts, substantial fossil groundwater reserves
are found in the Mega Aquifer System, covering 1.9 M km?, as well as in the Saq aquifer, which
spans 560K km?2. Similarly, in southern Africa, fossil waters are found beneath the Kalahari
Desert, which spans 900K km?, and the Karoo Basin, covering 200K km?2. In Australia, the Great
Artesian Basin covers an area of 1.7M km? and is estimated to hold around 65K km?3 of
high-quality paleowater. Overall, fossil waters are estimated to be accessible for dryland
afforestation across an area of 9M km?.
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[56] Factors Affecting the Sequestration and Stocks of Organic Carbon in

Mediterranean Forest and Woodland Soils

Prof. Jose Gruenzweig

The Hebrew University of Jerusalem, Israel

Session: Soil Carbon Sequestration in Arid and Semi-Arid Regions

Arid to dry-subhumid Mediterranean forests and woodlands have great potential for
sequestering carbon dioxide from the atmosphere and storing it in long-term stocks, mainly soil
organic carbon (SOC). These processes can be influenced by various biotic and abiotic factors,
such as plant type, climatic factors and topography. Furthermore, Mediterranean ecosystems
are subject to various pressures, including land-use and climate change. The objective of our
studies was to increase scarce knowledge on the impacts of these factors and pressures on
forest and woodland SOC storage in Israel.

Stocks of SOC decreased significantly along the aridity gradient of Israel (~800-250 mm of mean
annual precipitation). The reduction in SOC was parallel in natural woodlands and planted
Aleppo pine forests to a depth of 0.5 m. SOC stocks increased slightly with decreasing elevation
(840-40 m asl), a potential proxy for rising temperature.

Determining SOC stocks at time intervals of ten years or more may allow for an assessment of
SOC sequestration rates following land use change. Afforestation by Aleppo pine in an arid
region (Yatir) lead to relatively high and steady SOC sequestration rates after 35 and 50 years. In
contrast, 10 years of preventing cattle grazing on the dry, southern edge of oak woodlands in
Israel (Amatzia) have not led to a change in SOC stocks. Climate and land-use change can
significantly affect SOC stocks, though these effects differ among climate factors and land-use
types. Long-term monitoring of soils is necessary to assess SOC storage and to formulate
efficient land management policies.
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[57] From Near-Extinction to Market Distinction: Notes on Safeguarding
Food Security through the Systematic Study of Heritage based

Regenerative Agriculture

Dr. Joshua Schmidt

The University of Haifa, Israel

Session: From the Beginnings: Archaeology, Paleoenvironments and the Origins of Desert
Exploitation

In arid and semi-arid locations, self-sufficient landrace heritage cultivars — especially trees and
vines — are inherently rugged, possessing high resistance levels to heat, drought and disease. As
living relics, these ancient trees contain precious biological data on historical horticulture,
offering a window into the complexities of archaic agrarian biodiversity. Yet, surviving in
micro-environments across several types of natural habitats, the remaining dwindling
specimens of these ancient cultivars are severely endangered by rapid urban expansion and the
spread of desertification.

Responding to these factors, the presentation presents a modular cross-disciplinary
methodology that was developed by a group of researchers from the University of Haifa during
an ongoing study of heritage cultivars in the Negev desert and their associated orchard based
“Bustan” horticultural ecosystems. Refined in the context of a Negev viticulture test-case, our
model aims to provide researchers a set of tools by which to identify and ultimately foster the
sustainable in-situ revival of the remarkable biological traits that make living endemic cultivars
so hardy. A systematic taxonomy of interrelated morphological data on heritage cultivars can
prove useful to modern day farmers who seek plants and trees that can contend with the hotter
temperatures resulting from climate change. Assuming a “think global, act local” outlook, we
discuss how a systematic revival of historic landrace fruit trees can serve as a prototype for
addressing certain acute climate challenges facing the viti and other fruit industries throughout
the world, supporting profound regional renewal and advancing resilient socio-economic
development.
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[58] A One Health Approach to Social and Ecological Change in

Mongolia, Brazil, and Kenya

Dr. Julianne Meisner

University of Washington, USA

Session: Health Session: Climate Justice and Health in Arid Regions

Rural communities across the world are experiencing fundamental environmental, economic,
and social changes. Large-scale deforestation for plantation forests, mineral extraction, and
commercial agriculture—often enabled by land concessions and acquisitions by multinational
firms—are colliding with rising temperatures, drought, and wildfires due to climate change.
Economically, land commodification, globalization, and neoliberal policy have led to a transition
in agricultural systems from polycultures for local consumption to monocultures for
international export, and the increasing adoption of wage-based livelihoods in rural
communities, often in precarious and informal labor markets. Socially, rural exodus and reduced
family sizes have left behind a dwindling and aging rural populations, as younger generations
leave rural communities to seek out education and employment opportunities in urban
locations.

Collectively, these environmental, economic, and social transitions have profound impacts for
the health of humans, other animals, and the other biotic and abiotic beings that comprise their
shared ecosystem. As such, a One Health approach, which considers human, animal, and
environmental health to be interconnected, must be adopted in order to fully characterize these
impacts, and devise ethical, equitable, and sustainable solutions.

We will present three case studies from drylands communities in Brazil, Kenya, and Mongolia,
focused on arboviruses and endemic zoonoses. Applying the Relational One Health framework,
which rejects anthropocentrism and biomedical reductionism in its application of One Health,
we will motivate each case study through conceptual models developed from pilot research,
and pair these conceptual models with tools and methodologies that can be used to test the
embedded hypotheses.
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[59] Long-Term Impacts of Phosphate Mining Pollution on Desert

Vegetation: A Remote Sensing Perspective from the Negev Desert
Mr. Julius Bamah

Ben Gurion University of the Negev, Israel

Session: Remote Sensing - Tools and Implications in Drylands

Mining activities in arid regions frequently result in severe ecological degradation, posing a
threat to the health of vegetation and biodiversity. Remote sensing offers an efficient means for
long-term environmental monitoring, particularly when field access is limited. This study
investigates the multi-decadal impacts of phosphate mining pollution on desert vegetation in
Israel’s Negev Desert, utilizing satellite-based NDVI analysis and field spectroscopy. A 36-year
Landsat-derived NDVI record (1984—-2020) was analyzed for a polluted site affected by mining
effluent and a nearby unpolluted reference site. The polluted site exhibited an early increase in
NDVI (1984-2011) due to nutrient-rich runoff containing nitrates and chlorides, which
temporarily enhanced plant growth. From 2013 onward, NDVI sharply declined, coinciding with
elevated groundwater levels of toxic metals, arsenic (304 pg/L, ~3 times above the Israeli
Ministry of Health limits), boron (2069 pg/L, ~2 times above Health Canada limits), and nickel
(254 pg/L, ~13 times above U.S. EPA limits). In contrast, the reference site exhibited a steady
increase in NDVI, linked to natural rainfall variability.

Change detection revealed a net loss of 90,900 m? in vegetation at the polluted site, compared
to a gain of 66,600 m? at the reference site. Field spectral measurements of Phoenix dactylifera,
Phragmites australis, Atriplex halimus, and Sueda vera showed species-specific stress responses,
with red-edge and near-infrared shifts indicating chlorophyll degradation, most evident in palm
and Sueda. These findings demonstrate the value of combining NDVI time series and
hyperspectral data to detect ecological stress, highlighting the urgent need for sustainable
mining practices in vulnerable desert ecosystems.
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[60] The Cultivation of Olive Trees and the Olive Oil Industry in
Palestine from the Late Mamluk Period to the End of British Mandate:

Trends of Growth and Decline

Dr. Kate Raphael

The University of Haifa, Israel

Session: Olive Cultivation under Desert Conditions; Opportunities and Challenges

This research reconstructs the changes in the scale of cultivation and geographical distribution
of olive trees and hence the fluctuations in olive oil production and industries in Palestine from
the 14th century CE when the region was part of the Mamluk sultanate, all through the
Ottoman period (1517—1917 CE), and up until the end of the British Mandate (1917-1947). Data
extracted from contemporary Mamluk and Ottoman sources, the Ottoman tax registers, British
Mandate maps and a meticulous survey conducted in 1943 allow us to count and quantify the
number of olive trees. We measure and examine the degree of stability of olive cultivation,
decline and growth of olive cultivation over a period of 550 years. We also examine the
hierarchy among the regions that cultivated olives and their internal development. The role of
olive trees and the oil industry are surveyed within the wide historical context.

Olives and olive oil were consumed by all segments of the local population. Although sesame
was grown and its oil was well known in the region, its high price probably placed it beyond
most people's reach. Surpluses of olive oil were sold to neighboring regions, where olives did
not grow, or to countries where olive yields failed and there was a temporary shortage. In many
respects olive oil was a cash crop throughout most of the region and the periods under
discussion, i.e. ‘it was sold for cash. At the household level, this would refer to all marketed
surplus; at a national level to crops sold abroad.’

The analysis of the data shows the complex economic structure that was influenced by
initiatives and policies made by central governments, enterprising regional rulers and perhaps
also by the shifts in cultural trends and tastes in local kitchens.

This research is conducted by a group led by Professor Guy Bar Oz, University Haifa.

Team Members

Roi Porat, Tamer Mansur, Gideon Avni, Ido Wachtel, Guy Bar-Oz and Kate Raphael.
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[61] Demographic Bottlenecks, Drought Legacies, and Carbon Sink

Instability in Dryland Afforestation under Climate Change
Dr. Katja Irob

The Hebrew University of Jerusalem, Israel

Session: Dryland Plant Ecology

Afforestation is widely promoted as a natural climate solution, yet its long-term viability under
intensifying climate stress remains uncertain, particularly in drylands where water limitation
and climate extremes constrain forest function. We used the Ecosystem Demography model
(ED2), constrained by flux tower and inventory data from Yatir Forest (Israel), to assess the
resilience of an arid pine ecosystem to 21st-century climate change under historical and two
high-emission scenarios (SSP3-7.0, SSP5-8.5) across five global climate models.

Simulations showed initial carbon gains followed by increasing sink instability, as net ecosystem
productivity (NEP) became highly variable and frequently switched to carbon source conditions
during drought. Drought frequency and severity increased substantially, with even moderate
droughts reducing NEP by up to 50% and delaying recovery for several years, accelerating
long-term carbon loss. Basal area accumulated in larger DBH classes as existing trees expanded,
while limited recruitment led to a size-skewed structure dominated by mature cohorts.
Although water-use efficiency initially improved under elevated CO,, it declined after
mid-century as aridity intensified, reflecting emerging ecohydrological constraints on forest
function. Model validation revealed systematic overestimation of gross primary productivity
(2-3x) and seasonal NEP biases, contributing to uncertainty in future carbon balance
projections.

Our findings suggest that dryland afforestation may shift from carbon sink to source sooner
than many projections indicate, as demographic bottlenecks, drought legacies, and
ecohydrological constraints destabilize carbon balance. This underscores the need for rigorous
model evaluation in climatically constrained systems and for integrating demographic
thresholds into afforestation planning and climate mitigation strategies.
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[62] Rootstock-Driven Metabolic, Physiological and Agronomical
Responses Determine Scion Tolerance under Combined Salinity and

Water-Deficit Stress: A Long-Term Field Experiment
Mr. Kidanemaryam Reta

Ben Gurion University of the Negev, Israel

Session: Digital Agriculture for Sustainable Production

Climate change exposes grapevines to combined salinity and water-deficit stress in arid regions.
While grafting enhances tolerance in single-stress studies, how rootstocks mediate scion
responses to combined stresses remains unclear. This three-year study examined how two
commercial rootstocks (1103 Paulsen "PL1103" and Sélection Oppenheim 4 "SO4") grafted with
cv.Syrah respond to combined stresses through integrated metabolomic, physiological, and
agronomical analyses under three irrigation levels (66%, 100%, 133% of control water) and two
salinity treatments (control and 2.5 dS m—1). Soil electrical conductivity increased from 2.09 to
8 dS m™ under combined stress, causing yield reductions and phenological shifts above
rootstock-specific  thresholds. Water-level dominated responses with fundamental
rootstock-specific differences: SO4 grafts lessened combined stress effects while PL1103
showed additive trends. Both experienced substantial physiological stress (stem water potential
below -2.0 MPa, reduced stomatal conductance), but SO4 maintained superior chloride
exclusion and a 28% vyield advantage with higher stability index (1.8 vs 1.2) and lower yield
reduction (-16.5% vs 28.7%). GC-MS-based central metabolite profiling revealed both grafts
accumulated protective compounds including amino acids and sugars under combined stress,
with ~10-fold higher levels in PL1103 grafts. However, the metabolic responses were dominated
by the phenological stages over environmental stress, preserving trajectories despite changes
during berry ripening. Network analysis emphasized the greater tolerance of SO4 grafts to
stress, exemplified by relatively stable network connectivity compared to a significant increase
of metabolic network connectivity in PL1103 grafts. This multi-level study demonstrates that
rootstock selection brings systemic plant changes and is crucial for developing climate-resilient
viticulture.

-85-



[63] Black Soldier Fly Frass as a Multifunctional Input for Sustainable

Crop Protection and Productivity

Dr. Liora Shaltiel Harpaz

MIGAL — Galilee Research Institute and Tel-Hai Academic College, Israel

Session: Unlocking the Potential of Black Soldier Fly (BSF) for a Sustainable Future

Agricultural waste poses significant environmental and economic challenges globally. Traditional
disposal methods, such as landfilling or incineration, contribute to environmental degradation
and resource wastage. Utilizing black soldier fly larvae (Hermetia illucens) to convert agricultural
waste into animal feed offers a sustainable and efficient solution. This bioconversion process
generates frass, a valuable by-product consisting of larval secretions, exoskeleton remnants, and
undigested organic residues. Our study evaluates the potential of frass to enhance soil health,
plant growth, crop yields, and manage pest and disease incidence, thereby transforming it into
a multifunctional agricultural resource with additional economic and ecological benefits.

Frass samples underwent thermal stabilization treatments to preserve their quality and ensure
consistency. We characterized their chemical properties comprehensively, identifying nutrients
beneficial for plant growth and compounds with pest deterrent qualities. Using tomatoes and
cucumbers as model crops, laboratory and field experiments assessed the impact of frass on
growth, yield, and resilience against common pests and pathogens. Results consistently
demonstrated improved plant vigor, increased yields, and effective pest and disease
management. Based on our findings, we recommend classifying frass products according to
their specific chemical and biological properties to facilitate standardized commercial
application in sustainable agricultural systems.

Keywords: Agricultural waste, Hermetia illucens, Frass, Crop protection, Plant growth
improvement
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[64] Solar Peppers? Agricultural Infrastructure and the Transition to

Renewable Energy in a Desert Farming Community
Dr. Liron Shani

The Hebrew University of Jerusalem, Israel

Session: Political Ecologies of Drylands: New Frontiers

This study examines a desert agricultural community in southern Israel undergoing a transition
from intensive farming to renewable energy production. Using the concept of agricultural
infrastructure, | explore the imaginaries, materiality, and practices that sustain life in this space
and the environmental transformations accompanying this shift. Agricultural infrastructure is
inherently political: it defines hierarchical boundaries between communities, reinforces land
control, and structures relationships between humans and non-humans in the Anthropocene. It
enables the construction of material and semiotic worlds composed of pipes, insects, labor,
seeds, water, and, increasingly, solar panels.

Through ethnographic research and the lens of political ecology, | analyze how farmers have
been incentivized to install solar panels on agricultural structures and land, selling electricity to
the national grid. This shift alters the meaning of agriculture, providing financial
stability—especially for older farmers—through a fixed state income, independent of market
fluctuations. However, it also raises key questions: How does renewable energy reshape
agricultural infrastructure? How does it affect farmers' self-perception? What are the political
and environmental implications of this transformation? This study demonstrates how
agricultural infrastructure evolves in response to economic, geopolitical, and social pressures.
By integrating renewable energy, it simultaneously reinforces existing power structures while
also generating new socio-environmental configurations.
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[65] Ecologically Contextualizing Paleolithic Hunter-Gatherer Life Ways

at the Desert Margins, Northern Negeyv, Israel

Dr. Mae Goder-Goldberger

The Hebrew University of Jerusalem, Israel

Session: From the Beginnings: Archaeology, Paleoenvironments and the Origins of Desert
Exploitation

Arid regions are considered a challenging ecosystem to inhabit, and yet they are scattered with
numerous remains of Paleolithic sites. People living in the desert, or crossing through, are
constrained by resource availability, the most crucial of these is water. The loess sequence of
the Lower Besor Basin in the northern Negey, is the result fluvially reworking and redepositing
of the aeolian loess that accreted across the central Negev highlands during the late Pleistocene
(~95-12 ka). Ongoing erosion over the last 12 ka has revealed archaeological finds, thin
occupational layers embedded within the fine sediments, suggesting that occupation along the
Besor Riverbanks, a perennial stream, occurred throughout the late Pleistocene.

In this talk we demonstrate how a multidisciplinary approach allows us to contextualize
ecologically, a sequence of temporal changes in past hunter-gatherer lifeways in the Besor
Basin. We present the results of test excavations from four sites dated between ~70-27 ka. At
each of the sites we uncovered in situ archaeological surfaces, with hearths surrounded by
scatters of lithic artifacts and faunal remains. The sites were dated using 14C, OSL and ESR
dating methods and sediment samples were analysed to reconstruct the environment. Initial
results suggest that in the Besor Basin, situated at the desert margins, favorable environmental
conditions persisted during the late Middle and Upper paleolithic (~80-27 ka).
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[66] Animal-Induced Geodiversity as a Driver of Resource
Redistribution, Vegetation Structure and Ecosystem Function in the
Negev Drylands

Ms. Marijana Petrovic

The Hebrew University of Jerusalem and Agricultural Research Organization (ARO)/Volcani,
Israel

Session: Geo-ecological Functioning of Drylands under Climatic Change

Animal trampling routes are often overlooked in dryland research despite their profound impact
on geomorphic and ecological processes. This study explored how ungulate trampling route
networks regulate interactions between geodiversity, hydrological connectivity, and biodiversity
along an aridity gradient ranging between the hyper-arid and semi-arid Negev Desert. We
assessed a three-phase system—comprising shrub patches, trampling routes, and the
remainder of the interpatch spaces—where each component interacts with the other
components. Using ecohydrological modeling, soil and vegetation properties, and spatial
patterns and relations, we analyzed the impact of trampling routes on the redistribution of
water and soil resources, and on soil characteristics and plant community structure and
function. Spatial analyses revealed that trampling routes foster a step-like profile in hillslopes,
decreasing hydrological connectivity and increasing resource conservation. Topographic wetness
indices (e.g., MFI-TWI) demonstrated that the hydrological response of these geomorphic
modifications was similar to that of human-made runoff harvesting systems (e.g., contour
“shich” systems). However, the hydrological impact is strongly precipitation dependent. It is
most pronounced in arid environments, where clear microsite separation—routes, route
margins, shrub and inter-shrub patches—drives geodiversification and plant species turnover.
This effect is muted in semi-arid settings due to less limiting water conditions, and is largely
absent in hyper-arid sites, where vegetation productivity collapses under extreme resource
scarcity. This study highlights the role of trampling routes as geo-engineering features that
reshape hydrological and ecological dynamics, offering a novel framework for understanding
dryland system resilience under severe drought and climate change.
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[67] Monitoring for Quality: Data-Driven Viticulture and Field-Based

Decision Support

Dr. Agr. Mauro Schippa

Perleuve Srl, Italy

Session: Digital Agriculture for Sustainable Production

Data-driven viticulture is not about collecting more data, but better data. Monitoring vines
means observing, measuring, and understanding what happens in the vineyard to support
informed, timely, and sustainable agronomic decisions. Large quantities of data are useless if
not accurate and representative. Efficient data collection must optimize the agronomist’s work
and avoid loss of information, which requires effective digital tools.

To achieve this, Perleuve Srl developed 4Grapes, a simple, intuitive, fast, and precise app for
vineyard monitoring. It allows recording phenological stages, grape health, yield estimates,
vigor, and canopy characteristics directly in the field. Data are instantly synchronized to the
cloud and shared in real time, enabling collaborative decisions and avoiding data loss.

Today, vineyard monitoring integrates multiple sources: soil and temperature sensors, weather
stations, predictive models, satellite and drone imagery, and physiological sensors for vine
stress. All these streams converge into a single decision-support system. However, technology
must be complemented by field fine-tuning: direct observation remains essential to calibrate
and verify sensor data.

Key agronomic parameters — vyield per vine, exposed leaf area (ELA), ELA/yield ratio, grape
health, cluster morphology, water stress, vigor, biodiversity, and vineyard age — directly
influence grape and wine quality. Their integration defines the Bigot Index, correlating vineyard
conditions with potential wine quality.

After over twenty years of fieldwork, we have created the Perleuve method, which merges

technology and agronomy, data and sensitivity, prediction and verification. Its goal is to reach
the desired oenological target, scientifically described through the Bigot Index.
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[68] From Air-Photographs Gray levels’ Pseudo-Dynamics to Deep

Learning classification of Mediterranean Vegetation Patterns
Prof. Maxim Shoshany

Technion - Israel Institute of Technology, Israel

Session: Remote Sensing - Tools and Implications in Drylands

Gray scale photographs are an important source of information for studying long-term
ecological processes under the severe climate and anthropogenic changes of Mediterranean
regions and their hot margins. Classification of Mediterranean and desert-fringe vegetation
patterns from gray-scale imagery is a challenging task due to the high spatial variability of
patterns representing the organization of trees, shrubs, dwarf-shrubs, herbaceous growth, and
bare soil and rock patches. A technique based on generating “pseudo-dynamic’ patterns from
single-date imagery was presented earlier based on mathematical morphology principles of
gray-scale erosion and dilation. Here we introduce a new parameterization of this
“pseudo-dynamics” called Cumulative Distribution Function (CDF). A neural network technique
based on the DenseNet Architecture was then implemented for classifying three Mediterranean
life-forms at 3 densities based on the CDF and 5 other image types. The results indicate that CDF
combination with Red band and Texture yielded classification accuracies comparable and even
slightly better than RGB imagery and thus opens the possibilities to the study of ecological
changes from historical air-photographs.
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[69] Bridging Gaps in a Warming Climate: Climate Change, Health

Inequalities, and Everyday Adaptation — A National Study
Prof. Maya Negev

The University of Haifa, Israel

Session: Health Session: Building Climate Resilience in Health Systems

The Middle East is a climate change hotspot. In Israel, peripheral regions—particularly the arid
South—have vulnerable populations, with documented healthcare access disparities. As climate
change worsens health conditions, strategies must minimise climate-related hazards and
integrate community perspectives. This study aimed to identify climate-related health
perceptions, exposures, and behaviors, and evaluate community and healthcare capabilities.
This mixed-methods study included qualitative and quantitative data collection through a
national survey (n=1,492) that examined correlations between community characteristics,
climate knowledge, hazard exposure, and coping mechanisms. In the Negev Desert, focus
groups (n=69) explored climate risk perceptions. Vulnerable populations face more exposure to
extreme events and practice everyday adaptation. Nationally, 46% reported missing medical
appointments due to climate events, including 65% of Muslims and 35% of Jews. For coping
with heat, 58% of Jews used air-conditioning, compared to 42% of Arabs. In the Desert, 25% of
Jews and 29% of Muslims reported "bearing the heat". Younger adults (18-65) were likelier to
seek social support, with 21% visiting family or friends during heat, compared to 9.8% of those
65+. Focus groups revealed themes: health impacts, structural barriers, trust in authorities, and
community-support mechanisms. Everyday adaptation without state support is common but
insufficient. Vulnerable populations' climate change experiences are shaped by poverty,
marginalization, and service access barriers. Climate change worsens health inequalities,
especially in peripheral regions. Enhancing healthcare resilience, supporting adaptation, and
incorporating community perspectives into policymaking are essential for resilience. Health
systems must promote equitable adaptation and protect health in a changing climate.
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[70] Blue Light, ABA, and Pathogens: Orchestrating the Balance in Leaf

Vascular Hydraulics

Prof. Menachem Moshelion

The Hebrew University of Jerusalem, Israel

Session: Plant Hydraulics in Response to Environmental Stress

Plant water transport is governed by dynamic hydraulic conductance mechanisms, tightly
regulated across spatial and temporal scales in response to environmental stimuli. In leaves, all
non-living xylem vessels are tightly enwrapped by a dense layer of living bundle sheath cells
(BSCs), which function as a selective physiological membrane regulating the radial flow of water
into the mesophyll. This makes the BSC layer a pivotal determinant of leaf hydraulic
conductance (Kq.).

Recent findings highlight the dual role of BSCs in integrating environmental signals and adjusting
water flow. Blue light (BL), perceived by phototropins in BSCs, activates the plasma membrane
H*-ATPase (AHA2), acidifying the xylem sap and enhancing the water permeability of BSC
membranes via aquaporins, thus increasing K. This response is rapid, Ca?*-dependent, and
complements stomatal conductance, optimizing transpiration and photosynthesis under high
light conditions. In contrast, the stress hormone abscisic acid (ABA) suppresses AHA2 while
stimulating Vacuolar H*-ATPase (VHA), leading to xylem alkalinization, cytosolic acidification,
and a reduction in aquaporin activity, culminating in decreased K., under drought stress.
Interestingly, similar hydraulic suppression is observed under biotic stress. In tomato plants
infected with Fusarium oxysporum, early reductions in K., and transpiration precede visible
symptoms. These are driven by xylem occlusion and fungal-secreted compounds such as fusaric
acid and chitin, which impair membrane water permeability. These insights position BSCs as a
central, stress-responsive hydraulic valve, modulating leaf water flux in response to light,
hormones, and pathogens.
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[71] Digital Information and Scalable Solutions for Human Settlement
in Arid Regions

Ms. Merav Battat

Ben Gurion University of the Negev, Israel

Session: Desert Data

As arid regions face rapid urbanization and intensifying climate extremes, the decoupling of
urban mobility planning from microclimatic realities poses a critical threat to urban resilience.
The NUR Lab at Be’er-Sheva investigates how the confluence of digital information systems,
spatial analytics, and scalable design interventions can support just and sustainable settlement
patterns in Arid regions. In this talk | will present a conceptual framework linking (1)
high-resolution data capture (e.g., environmental models, 3D scanning, mobility patterns, social
infrastructure mapping), (2) real-time and predictive analytics to identify vulnerabilities and
opportunities in desert urbanization, and (3) scalable solution pathways ranging from modular
building components and distributed service networks to community-driven digital platforms.
Drawing on fieldwork in the Negev | will illustrate how the approach yields actionable insights
for planning, governance and community resilience, particularly in contexts of climatic stress.
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[72] Linking Water Surfaces and Soil Moisture: Satellite-Derived

Spatio-Temporal Dynamics of Hydrological Connectivity
Dr. Micha Silver

Ben Gurion University of the Negev, Israel

Session: Remote Sensing - Tools and Implications in Drylands

Connectivity is recognized as a key concept in ecology, used to measure and evaluate species
biodiversity and the resilience of an ecosystem to changes. In wetlands, an equivalent measure,
termed hydrological connectivity (HC), can assess the ability to support and sustain the unique
groups of species in those environments. Many wetlands experience seasonal cycles of flooding
and drying. During dry seasons, the water surface (WS) is reduced, leaving large areas of
vegetation or exposed soil with varying soil moisture (SM) levels. Typically, the area of wetlands
has been regarded as a measure of the health or degradation of the wetlands. A wetland that
shrinks in size over an extended period has been considered degraded. However, a
comprehensive review of global wetland area loss by Hu et al. (2017) compared wetland areas
compiled by different methods, leading to uncertainty, and raising doubts (Murray (2023),
Zedler and Kercher (2005)) as to the efficacy of these area measurements. The current work
suggests that HC, rather than size, can represent the health of wetlands. Sentinel-2 images were
analyzed from four study areas in arid and semi- arid regions worldwide to extract both WS and
SM. The WS areas were identified using the Modified Normalized Difference Water Index
(MNDWI)(Xu (2006)), and those of SM were by the OPtical TRApezoid Model (OPTRAM). Thus,
using the high spatial and temporal resolution of this satellite imagery, the dynamics of wetland
connectivity were monitored. By measuring and comparing the connectivity of WS areas to the
SM patches, lag times of several months were revealed. This analysis illustrates that the
dynamics of HCin wetlands can track wetland health.
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[73] Post-Biopolitical Ecologies of Disaster
Prof. Michael Fisch

University of Chicago, USA

Session: Political Ecologies of Drylands: New Frontiers

Our escalating global ecological crisis demands a re-diagnosis of the nature of power. Political
ecology has offered a forceful critique of power through analyses of the co-constitutive
relationships between economic, social, and cultural forces and the environment. Within this
critique, the notion of biopolitics has served as an important analytical tool, highlighting the
work of political rationality for the management of human life toward surplus labor, and the
intellectual (and financial) collaboration between the life sciences and capital. In recent years, a
number of scholarly works have further elaborated the concept of biopolitics in light of new
definitions of life driven by advances in biotechnology; and other thinkers have begun to
guestion the adequacy of the concept in the face of a global political system that seems both
unwilling and unable to prevent ongoing ecological collapse under climate change. My talk
builds on these arguments to identify an ecological theory of life and a corresponding system of
power that is aimed at managing ecological interstices. | argue that this theory of life and
system of power are most explicitly manifest in efforts to reboot ecological systems in the
aftermath of natural disasters, as well as in attempts to redesign ecological systems in
anticipation of future catastrophes.
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[74] In-Field Spectroscopy and Machine Learning for Real Time Soil
Organic Carbon (SOC) Monitoring in Regenerative Almond Orchards of
Arid Regions

Mr. Michael M. Mathenge

The University of Haifa, Israel

Session: Soil Carbon Sequestration in Arid and Semi-Arid Regions

The escalating global soil crisis, particularly acute in arid and semi-arid regions, underscores the
urgent need for innovative, field-adapted methods to assess and enhance soil health. Soil
Organic Carbon (SOC) is a pivotal indicator of soil quality and carbon sequestration, yet
conventional laboratory techniques are often impractical due to their cost, delay, and
environmental footprint. This study proposes a rapid, low-cost, and eco-friendly 'lab-to-field'
approach using in-situ reflectance spectroscopy (Vis-NIR and MIR) to monitor SOC dynamics
directly within almond orchards in Neve-Ya'ar, Israel—systems increasingly vulnerable to
climate-induced stress.

Grounded in regenerative agriculture, the research examines the role of cover crops in
improving soil structure, enhancing microbial activity, and promoting carbon storage while
minimizing chemical inputs. Spatial and temporal SOC variations under different cover crop
regimes are quantified using advanced machine learning models. Specifically, Artificial Neural
Networks (ANNs) are employed to model complex non-linear relationships between spectral
signatures and SOC levels. Their performance is benchmarked against traditional statistical
methods such as Partial Least Squares Regression (PLSR) and Principal Component Regression
(PCR).

By coupling precision sensing with predictive analytics, this research provides a scalable,
real-time SOC assessment framework tailored to dryland farming systems. The outcomes aim to
support farmers with actionable insights, enabling adaptive management practices that
enhance soil resilience, sequester carbon, and sustain productivity in water-limited
agroecosystems. This approach contributes directly to climate-smart agriculture and carbon
market participation in dryland orchard systems.
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[75] The Interaction of Rhizosphere Processes with Soil Organic Matter

Dynamics and Greenhouse Gas Emissions in Drylands
Prof. Michaela Dippold

University of Tiibingen, Germany

Session: Soil Carbon Sequestration in Arid and Semi-Arid Regions

Research on soil greenhouse gas (GHG) production has mainly focused on soils from temperate
regions, which are usually well watered or even water saturated. In contrast, there is much less
process-based understanding of the drivers of GHG emissions from dryland soils. We can,
however, postulate that the plant—soil interface plays a substantially different role in these
environments, as plants— in order to maintain their water and nutrient supply—must invest
considerably in root biomass and strongly shape their rhizosphere. This intensive root activity
affects plant—soil interactions in general and GHG-producing processes in particular.

This presentation aims to highlight specific rhizosphere traits of crops adapted to water scarcity,
to demonstrate data showing how these traits influence carbon and nutrient turnover, and to
derive conceptual links between these processes and GHG production. Specific focus will be put
on the biogel mucilage and its implications on microbial processes. Furthermore, dryland soil
mitigation strategies, such as biochar application, will be discussed regarding their implications
for GHG emissions.
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[76] The Role of Visionary Leadership in Gender Inclusive Surfing in

Busua, Ghana

Ms. Michal Goldstein

Ben-Gurion University of the Negev, Israel

Session: Five Years of African Sustainable Communities

In recent years, critical scholarship in Sport for Development (SFD) has underscored the
dominance of externally designed programs and their tendency to reproduce neo-colonial
hierarchies of power and knowledge. This article asks: what is the possible impact when an SFD
initiative is led not by an external NGO but by a visionary local leader who mobilizes cultural
knowledge and community trust? To explore this question, it examines the Obibini Girls Surf
Club (OGSC) in Busua, Ghana. Founded by Justice Kwofie, a community resident, the OGSC
employs surfing, previously unfamiliar and even taboo activity, as a tool for gender
empowerment and community development.

Based on long-term ethnographic fieldwork using a Participatory Social Interaction Research
(PSIR) approach, in-depth interviews, and engagement with community members, the study
analyzes the strategies Justice employs to generate gender and cultural change, address cultural
concerns, and gradually reframe surfing as a “local” practice. Findings show how Justice’s
leadership opens new spaces of freedom for girls by combining cultural understanding, family
engagement, and innovative practices. These include marketing surfing as both local and
international, cultivating global relationships that reassure parents and expand opportunities,
and establishing a hybrid model in which profit from a surf business sustains the non-profit surf
club. At the same time, the case highlights the risks of sustainability when initiatives rely heavily
on a single charismatic actor and a resource-intensive sport.

This study advances scholarship on African surfing and SFD by highlighting local leadership and
cultural understanding as foundations for sustainable development.

Key words:
Local knowledge, Leadership, Sport for Development, Gender Empowerment, Surfing
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[77] Plant Responses to Light Competition across an Aridity Gradient
Prof. Michal Gruntman

Tel Aviv University, Israel

Session: Adaptations along Gradients

Plants can respond to light-competition cues with sets of plastic responses that provide either
shade avoidance or tolerance and were suggested to match these strategies to the competition
scenarios they experience. However, little is known about the effect of plants' evolutionary
history on their ability to shift between these strategies. We performed a common-garden
experiment that examined shade avoidance and tolerance responses of the annual plant
Hymenocarpos circinnatus to a variety of simulated light-competition scenarios, including
different heights and densities of surrounding vegetation. These responses were compared
across plants originating from six populations along a climatic gradient; from a semi-arid region,
where light competition is relatively weak and homogenous, to a mesic-Mediterranean region,
where light competition is stronger and more heterogenous. We found little evidence for
divergence along the climatic gradient in the responses of H. circinnatus to light competition,
which might reflect low costs of plasticity in these traits. Interestingly however, regardless of
their evolutionary history, H. circinnatus were more responsive to cues of neighbor density
rather than height in both shade tolerance and avoidance traits. These results suggest that
procumbent plants such as H. circinnatus might respond more to lateral competition cues than
vertical ones, thus highlighting the need to incorporate the two types of cues when studying
plastic responses of plants to competition.
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[78] Disentangling Soil Infrared Spectra: A New Tool for Modeling Soil
Organic Carbon Content

Dr. Mikhail Borisover

Agricultural Research Organization (ARO)/Volcani, Israel

Session: Soil Carbon Sequestration in Arid and Semi-Arid Regions

Soil organic carbon (OC) partitioning between mineral-associated organic carbon (MAOC) and
particulate organic carbon (POC) is recognized as a major determinant of soil OC storage and its
turnover rate. Infrared (IR) spectroscopy has long been used as a means of modeling and
predicting soil OC contents due to distinct fingerprints of soil components in the mid-IR
absorbance range. For the goal of modeling the OC content in soil and its fractions associated
with MAOC and POC, this study applied a recently proposed novel approach [1] utilizing a
“mathematical chromatography” of mid-IR spectra.

Collected mid-IR absorption spectra of forest and fallow soils in Israel and their size-separated
fractions, <50um and >50um, associated with MAOC and POC, respectively, were analyzed using
the nonnegative multivariate curve resolution (MCR). The nonnegative MCR technique following
the Bouguer—Lambert—Beer law, decomposes spectra into additive contributions of chemically
interpretable components, e.g., associated with clay-organic complexes, carbonates, and
organic matter, which were then used to represent OC contents within a physicochemical
model, as distinct from commonly employed empirical statistical models. Meaningful linear
relationships were obtained between modelled and measured OC contents, with the R? values
of 0.56 for MAOC, 0.72 for POC, and 0.69 for the whole soils. The major potential of the
proposed approach is seen in the possibility to model the OC contents of soil and its fractions in
terms of OC contents of the chemically meaningful independent components.
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[79] Camel-Scapes and Escapes: The Transgressive Nature of Camels in
the Negev Highlands

Dr. Miri Lavi-Neeman

Arava Institute for Environmental Studies and Tel Aviv University, Israel

Session: Political Ecologies of Drylands: New Frontiers

This paper interrogates the eco-political life of camels in historic Palestine and modern Israel,
examining the ways in which their regulation, cultural symbolism and commodification reveal
how state power, markets and the environment work in conjunction to set boundaries, reinforce
order, authority (or lack thereof) and hierarchies. Historically, the unique physiology of camels
has facilitated and maintained the semi-nomadic life of the indigenous Bedouins of historic
Palestine. Camels like their owners have been marked as a cultural and physical threat to
modernity, that from the coastal dunes to the Negev landscapes, regress ecology and physically
tress pass state borders. Their usage in Bedouin life quickly came into conflict with colonial and
Zionist visions of modernity, nature, development and the environment. This has resulted in
camels becoming an object of control and derision by first the British and then Israeli
governments and constricting regulation of camels and criminalizing their grazing, was one tool
in achieving British, Zionist and later state visions and imaginaries of nature and order. However,
in recent years, in the context of climate changes and with the emergence of the
“Anthropocene”, which conceptually challenges ideas of nature, culture, and “modernity”, the
status of camels has seemingly taken a turn, with camels emerging globally as a commodity
with large and diverse possibilities for ecosystem services and climate change adaptations. This
paper examines these shifts, drawing on theories in political ecology on “conservation”. We
describe first how concepts of conservation are used by states to reinforce their hegemony by
outcasting camels. Second how their commodification has the potential to continue such a
process and lastly how Camels-Bedouin trespassing has the potential to transform ecological
and political realities.
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[80] Identifying Key Researchers in Academic Fields Through Citation

Networks: The Case of the Desertech Discipline
Ms. Miriam Moscovici

Ben Gurion University of the Negev

Session: Desert Data

This work presents a system for identifying key researchers in academic fields by applying Social
Network Analysis (SNA) on citation data. Leveraging the comprehensive, open-access
bibliographic database OpenAlex, the system constructs personalized, author-level citation
networks using a method designed to capture the layered relationships among citations and
citing authors. A composite ranking algorithm, which combines multiple centrality measures,
including Degree, Weighted In-degree, Weighted Out-degree, and Eigenvector centrality, is then
applied to rank researchers based on their influence, visibility, and structural role within the
network. The system's output is an interactive, web-based interface that provides a ranked list
of influential researchers. The effectiveness of this approach was empirically validated through
an evaluation study involving 71 academic researchers from leading Israeli universities. Each
participant assessed researcher’s contributions using a Likert-scale, taking into account their
importance and centrality within the academic discourse. Statistical analysis showed that
approximately 50% of participant ratings fell into the highest contribution categories, with top-
ranked researchers consistently receiving the highest evaluations. Logistic regression and
generalized linear mixed-effects models confirmed an alignment between the system’s
algorithmically generated rankings and participants’ subjective perceptions, with more prolific
researchers showing greater agreement with the rankings. Lower-ranked researchers were more
frequently marked as ‘Not Familiar, indicating that the rankings also reflected participants’
familiarity with the researchers. While the system effectively identifies influential figures at a
broad field level, qualitative feedback suggests opportunities for refinement to better capture
highly specialized or niche research communities. The findings serve as proof of concept,
demonstrating that the proposed network construction method, when combined with multiple
centrality measures, offers a reliable approach for identifying key researchers within academic
ecosystems.
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[81] Looking for the Physical and Symbolic Place of the Desert in
Modern UAE

Dr. Moran Zaga and Mr. Niv Ben Ze’ev
The University of Haifa, Israel
Session: Urban Populations on the Desert Fringes: Intersections of Nature, Culture, and Leisure

This study focuses on the United Arab Emirates' relationship with the desert, a crucial element
of its geography and heritage. It examines the desert's role as a cultural symbol, a component of
national identity, and a practical element in spatial management. Bialik described the desert as
a place of both daunting heritage and essential value, and the UAE faces a similar dilemma: on
one hand, the desert served as the cradle of Bedouin settlement and a romantic cultural symbol
for locals, a source of national pride and cultural roots. On the other hand, during its rapid
development phase, the state distanced itself from the desert and adopted neo-colonial and
capitalist approaches introduced by the British. Even in an era of growing environmental
awareness, the development ethos in the UAE appears to favor greenery over the desert’s arid
expanse.

Over time, a synthesis has emerged between the desert’s symbolic meanings and modernist
values. The UAE has increasingly adapted its development to local environmental
characteristics, integrating the desert into urban spaces with greater awareness. This process
has included preserving Bedouin and agricultural heritage within desert areas, incorporating
desert elements in the cityscape—such as the planting of date palms along highways—and
fostering access to desert-based recreational activities while emphasizing the desert's role in
Emirati culture and identity.

The study offers an in-depth understanding of the tension between identity and heritage and
the drive for development and modernization. To explore this, it draws on environmental
perspectives and De-Shalit's theories on natural space management, alongside Western
approaches that view the desert as a landscape requiring control and preservation. Through an
analysis of environmental and historical discourse, the study reveals how the desert has
transitioned from an indigenous resource to a development hub and how this shift either
preserves or distances the “authenticity” of the desert in the nation.

A key question centers on the UAE’s environmental stance, which regards green construction,
modern agriculture, tree planting, and the creation of nature reserves and artificial parks as
practices that preserve the desert. In contrast, some argue that such activities turn the desert
into a curated recreational space disconnected from its original landscapes and atmosphere.
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Moreover, the rapid pace of urban development may not align with efforts to preserve the
desert as part of the daily life of the average citizen.

The insights from this study may contribute to shaping environmental policy in the Emirates and
other Gulf states that face similar challenges in determining the desert’s future role in an era of

accelerated modernization.
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[82] Neglected Tropical Diseases, Environment and Inequity: A case of
Snakebite Envenoming in Malawi

Mr. Moses Banda Aron

Partners in Health, Malawi

Session: Health Session: Climate Justice and Health in Arid Regions

Introduction

Neglected tropical diseases (NTDs) remain a public health challenge that affects millions of
people living in rural, impoverished, and ecologically fragile environments worldwide. Climate
change alters habitats and increases human—vector contact, and yet those least responsible for
environmental degradation suffer the greatest health impacts. Snakebite, one of the 21 NTDs,
predominantly affects rural agricultural workers, women, and children, a population already
disadvantaged by poverty, inequity, and limited health infrastructure.

Malawi situation

Malawi, a country in southern Africa with a population of 20 million, is prone to disasters,
including flooding and droughts. The country is experiencing heavy deforestation due to limited
energy options and its high poverty levels. In Malawi, climate variability and land-use change
increase human—snake contact; however, little is known about snakebite burden.

Snakebite work in Malawi

We conducted three studies in Neno and Mwanza districts, southern Malawi and found poor
healthcare worker knowledge, scarce medical supplies, and reliance on traditional medicine for
snakebite treatment. In response, we trained 200 healthcare workers, procured, and distributed
antivenom in the two districts with support from Partners In Health and the Bernhard Nocht
Institute for Tropical Medicine. Nevertheless, the true burden of the disease for the entire
country of Malawi remains unclear, including how it has evolved over time and whether it varies
across regions with different climatic conditions.

A call to action

To tackle snakebite and NTDs in Malawi, we need to empower communities, equip health
facilities with essential medical supplies, and combat climate-driven health inequities.
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[83] Citrus Fruit Cracking: Linking Plant Water Status and

Orchard-Scale Variability

Dr. Moshe Dubinin

Ben Gurion University of the Negev, Israel
Session: Precision Agriculture in Drylands

Citrus fruit cracking is a major cause of yield and quality loss in mandarins, yet its physiological
drivers remain poorly understood. This study investigated the relationship between plant water
status (PWS) and cracking intensity in a commercial ‘Ori’ orchard in Israel over two contrasting
seasons: a milder “off” year (2023) and a hotter, stress-intensified “on” year (2024).
Seventy-two trees under four irrigation regimes were monthly monitored for trunk growth rate
(TGR), stem water potential (SWP), stomatal conductance (SC), and plant area index (PAI) using
dendrometers, pressure chambers, porometers, and SunScan measurements, respectively.
Monthly UAV flights provided multispectral, thermal, and LiDAR data, integrated with
meteorological and soil moisture records. Random forest models predicted PWS indicators with
high accuracy (R*Pred = 0.80 for TGR; 0.76 for SWP; 0.74 for SC) and reliably explained both
yield (R?Pred = 0.88) and fruit cracking (R?Pred = 0.86). Mid-season PWS indicators, particularly
SWP, SC, and PAI during July and September, emerged as the strongest predictors of orchard
outcomes. Cluster analysis further revealed seasonal contrasts: in 2023, high yields were
attainable with only moderate cracking, whereas in 2024, frequent heatwaves, coupled with
high growth and conductance, drove elevated cracking despite higher rainfall and irrigation
inputs. The integration of UAV-based thermal, optical, and LiDAR data with ground-based PWS
monitoring demonstrates that cracking risk is governed by dynamic water status fluctuations
and atmospheric demand, rather than irrigation dose alone. This multi-sensor, tree-resolved
framework provides a novel and scalable foundation for precision irrigation, emphasizing the
importance of stabilizing mid-season PWS to balance productivity and fruit quality. By explicitly
linking physiological indicators, fruit outcomes, and irrigation regimes, the study advances
understanding of citrus cracking and offers a transferable approach for managing water stress
and fruit disorders in perennial orchards under climate variability.
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[84] Ancient Agricultural Dryland Terraces as Landscape Units for

Afforestation and Ecological Restoration under Climate Change
Prof. Moshe Shachak

Ben Gurion University of the Negev, Israel

Session: KKL: Dryland Afforestation Research

Ancient agricultural terraces, built over centuries in dryland environments, represent an
underutilized yet highly valuable resource for afforestation and ecological restoration. These
structures, originally designed to mitigate soil erosion, enhance water retention, and maximize
agricultural productivity, have the potential to serve as landscape units that can support
ecosystem rehabilitation in the face of climate change.

This presentation explores how ancient terrace systems can be repurposed for contemporary
ecological restoration and afforestation projects. By improving water infiltration, reducing
runoff, and stabilizing soil, terraces provide microhabitats that foster biodiversity and promote
sustainable land management practices. Their historical resilience to environmental fluctuations
underscores their relevance in modern restoration efforts, particularly in regions vulnerable to
desertification and extreme climatic events.

Drawing from case studies in the Negev desert, we will examine the ecological and hydrological
benefits of utilizing terraces for afforestation and ecosystem recovery.Additionally, we will
discuss the socio-economic implications of integrating these historical structures into climate
adaptation strategies, highlighting both opportunities and challenges for their widespread
implementation.

This work underscores the importance of integrating traditional land management knowledge
with contemporary restoration science to create climate-resilient landscapes. By leveraging the
enduring legacy of ancient terraces, we can enhance ecological stability, promote carbon
sequestration, and support sustainable livelihoods in dryland regions worldwide.
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[85] Potential Global Sequestration of Atmospheric Carbon Dioxide by

Drylands Forestation

Prof. Murray Moinester

Tel Aviv University, Israel

Session: Soil Carbon Sequestration in Arid and Semi-Arid Regions

Drylands forestation offers the potential for significant long-term sequestration of atmospheric
CO,. Here we consider sequestration of both organic and inorganic carbon by a planted
semi-arid forest, based on carbon that originates from atmospheric CO,. Measurements at
Israel’s Yatir forest give a sequestration rate of ~550 g CO, m? yr™ as organic carbon in the trees’
biomass. In addition, based on Yatir measurements, an inorganic carbon precipitation rate is
estimated to give an additional 216 g CO, m™2 yr* globally, via calcite (CaCO,) precipitation in
soil. This soil inorganic carbon (SIC) sequestration is due to a combination of microbial activity
on organic soil carbon, and the formation of soil carbonic acid (H,CO,) that arises from the
reaction of soil water with CO, exhaled from tree roots. Significantly, low rainfall in drylands
precludes dissolving precipitated calcite. Published estimates restrict the potential drylands
surface available for sustainable forestation to ~4.5 million km? only ~10% of the global
drylands. The dominant limitation is the apparent lack of water. However, immediately under
many drylands, there are paleowaters (fossil water) that had recharged underlying aquifers
during prior wetter climatic regimes. Conservatively, including fossil water, at least ~9.0 million
km? is available for afforestation. Measurements at Yatir show that drip irrigation to 18%
average Soil Moisture (higher than the rainfed 12% SM) would double the organic carbon
sequestration rate. In addition, the tree density could be increased, which would independently
double the organic carbon sequestration rate. The potential total annual sequestration rate is
then conservatively estimated as 20.0 Gt CO2 yr, divided between 14.0 Gt CO, yr* (organic)
and 6.0 Gt CO, yr* (inorganic). This corresponds to 100% of the annual rate of atmospheric CO,
increase.
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[86] An Inter-Seasonal Analysis of Abiotic Factors Involved in the

Surface and Subsurface Fluxes of CO2 in a Desert Soil
Mr. Nadav Bekin

Ben Gurion University of the Negev, Israel

Session: Soil Carbon Sequestration in Arid and Semi-Arid Regions

Soil CO,, efflux (Fc) is the largest terrestrial source of atmospheric CO, and is typically attributed
to biological respiration. In arid environments, however, Fc is often assumed to be negligible
due to limited microbial activity under dry conditions. Here, we present two years of
high-resolution field observations from the Negev Desert, Israel, capturing the dynamics of
surface and subsurface temperature, relative humidity, water vapor, and CO,. We show that
under dry conditions, atmospheric water vapor adsorbed to soil particles at night provides
sufficient moisture to dissolve CO, in the uppermost soil layer. This process creates a downward
CO, gradient and explains the frequently observed diel pattern of nocturnal CO, uptake and
daytime efflux in desert soils. Using the sfDBM model, we estimate that water vapor adsorption
can explain over 50% of the nocturnal CO, uptake. We also show that heatwaves, which elevate
nighttime air temperatures, suppress CO, dissolution and enhance net CO, efflux. While abiotic
processes contribute to CO, dynamics year-round—including during wet periods—they are
secondary to CO, pulses driven by biocrust activity following rainfall. Our findings suggest that
water vapor adsorption plays a critical but climate-sensitive role in regulating soil-atmosphere
CO, exchange in deserts.
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[87] The Use of Renewable Energy Sources as a Complementary

Technology for Black Soldier Fly Farming

Mr. Nadav Halali

Technion - Israel Institute of Technology, Israel

Session: Unlocking the Potential of Black Soldier Fly (BSF) for a Sustainable Future

The Black Soldier Fly (BSF) is emerging as the livestock insect of the future thanks to its
efficiency in decomposing a wide range of organic wastes. Compared to other animal feed
production systems, we have identified that BSF farming facilities generally rely heavily on
electricity consumption. Accordingly, studies indicate that the main contributor to negative
environmental impacts in this process is the high energy demand of industrial BSF facilities. To
address this energy challenge, the use of biomass-derived energy at various stages of the BSF
rearing process should be considered. In our research, we examine different methods of
producing energy from biomass as an environmentally friendly means to optimize energy use in
BSF farming. In the presentation, we will share preliminary results from using larvae by-products
(frass) as an energy source through integration of hydrothermal carbonization (HTC) to produce
hydrochar—a carbon-rich material that can reduce dependence on electricity-based heating.
We will also present additional approaches for combining technologies that can support each
other and enhance the process. The experimental data will serve in a life cycle assessment (LCA)
to evaluate the economic feasibility and environmental impacts of renewable energy integration
as a complementary technology for BSF farming. The LCA approach will identify technological
“hot spots” for improvement toward scaling up. In the longer term, we expect that LCA insights
will support decision-makers regarding the implementation of such technologies within BSF
production systems.
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[88] Rehabilitation of a Hebron Stream Tributary Near Meitar and Hura
Dr. Naomi Houminer

Keren Kayemeth Lelsrael-Jewish National Fund (KKL-JNF), Israel

Session: KKL: Forest Management in Arid and Semi-Arid Environments

The Hebron Stream near Meitar and Hura has undergone significant ecological degradation,
primarily due to illegal waste dumping. This lecture will present a functional restoration
approach aimed at rehabilitating the ecosystem. The restoration process involved the removal
of waste and pollutants, followed by the planting of trees to establish a green buffer zone.
These efforts contribute to improving biodiversity, stabilizing the landscape, and enhancing
ecosystem services in the area.

In addition to its ecological benefits, the rehabilitated area now functions as a recreational
forest, providing the local communities of Meitar and Hura with opportunities for leisure,
hiking, and outdoor activities. The newly established green belt serves as a natural barrier that
enhances landscape connectivity and improves the quality of life for nearby residents.
Furthermore, its presence raises environmental awareness among the local population,
fostering a stronger commitment to nature conservation and sustainable land use. The case
study highlights the challenges and successes of ecological restoration in degraded stream
environments, emphasizing the importance of integrating ecological health with community
engagement
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[89] Toward Understanding Semi-Arid Climate-Zone Change between
2014-2024 in the Eastern Mediterranean (Israel) through Earth

Observation

Mr. Neil Manspeizer

Ben Gurion University of the Negev, Israel

Session: Remote Sensing - Tools and Implications in Drylands

Forty meteorological seasons between 2014 and 2024 were examined in the eastern
Mediterranean (lIsrael) for semi-arid climate-zone changes using Landsat 8/9 and MODIS Terra
atmospheric water vapor reserve (AWVR) data. Brightness (BI), greenness (Gl), and wetness
(W1) indices were derived using Tasseled-Cap Transformation of the Landsat data. The objective
of the study was to juxtapose between the baseline ground aridity in anthropogenically
disturbed soil (BI/WI), considered a thermodynamic dead state (TDS), and the greening of
undisturbed vegetated shrub mosaic (GI/WI), considered a thermodynamic live state (TLS). A
time-series Normalized Difference Climate Line Index (NDCLI) was constructed to demonstrate
the inverse relationship between the TDS/TLS. The results of the NDCLI were represented as
TDS/TLS clusters in a pyramidal space of planes showing the phenological relationship between
vegetation cover, soil moisture, and albedo in the semi-arid zone. Afterwards, the ten-year
NDCLI and MODIS AWVR data were both aggregated monthly and compared through
regression. The regression results were described relative to the hydrological cycle, compared
with spatially interpolated aridity index values, and discussed regarding the changing
climate-zone. Based on the results, the semi-arid zone of Israel demonstrated a slight trend
toward less aridity due to Mediterranean Sea evaporation.
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[90] China’s Great Green Wall: Successes, Challenges, Evolution, and

Chinese Characteristics

Prof. Nimrod Baranovitch

The University of Haifa, Israel

Session: KKL: Dryland Afforestation Research

China’s Great Green Wall, officially known as the Three-North Shelter Forest Program, is one of
the largest—if not the largest—afforestation efforts in human history. Launched in 1978, nearly
half a century ago, its primary goal has been to combat desertification in northern China and
reduce the frequency and severity of dust storms originating from this region. Since its
inception, billions of trees and other types of vegetation have been planted, and large areas of
grasslands and farmlands have been restored across northern provinces and autonomous
regions. Today, the project stretches across much of northern China, forming a green belt that
extends over 4,500 km in length.

However, the results of this massive undertaking remain a subject of ongoing debate. While the
Chinese government, state media, and many Chinese researchers tend to emphasize the
project’s achievements—particularly the slowing of desertification, the reduction in sandstorm
frequency, and increases in tree cover, grasslands, and arable land—other assessments,
primarily from Western researchers and media, adopt a more critical perspective. These
critiques argue that the program’s successes are limited and uneven, and they highlight a range
of ecological and socio-economic challenges, some of which may have been caused or
exacerbated by the project itself.

This paper aims to present both the positive evaluations and the critical perspectives on the
Great Green Wall. It also seeks to highlight the major changes in implementation strategies over
time, many of which were introduced in response to early shortcomings. In addition, | argue
that the project exhibits certain distinctively Chinese characteristics, reflecting important
aspects of China’s political culture, governance practices, ideological priorities, and its unique
view of the human—nature relationship. Given its long duration, vast scale, and the diversity of
regions and ecosystems it spans, China’s Great Green Wall offers a valuable case study from
which important lessons can be drawn for afforestation and ecological restoration efforts in
other parts of the world.
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[91] Archaeological Ostrich (Struthio spp.) Eggshell as a

Paleoenvironmental Indicator in the Prehistoric Levant

Prof. Nimrod Marom

The University of Haifa, Israel

Session: From the Beginnings: Archaeology, Paleoenvironments and the Origins of Desert
Exploitation

We investigated the macrostructure and pore morphology of ostrich eggshells to evaluate their
potential as indicators of past ostrich taxonomy and paleoenvironmental conditions in the
southern Levant. To this end, we compared pore patterns from all extant ostrich species with
those observed on eggshell fragments recovered from 20 archaeological sites in Israel, spanning
from the early Late Pleistocene to the late Holocene. Our analysis revealed a shift in pore
pattern, which we interpret as evidence of a species turnover around 100,000 years ago—from
a pattern resembling that of the extant Somali ostrich to one characteristic of the now-extinct
Syrian ostrich. This interpretation is supported by ecological niche models, which suggest that
suitable habitats for the Somali ostrich existed in the southern Levant prior to ~100 kya, but
became increasingly scarce thereafter. We propose that this species turnover coincided with
climatic changes, possibly during interglacial phases that facilitated the movement of species via
an open biogeographic corridor connecting Africa and the Levant. These phases were marked by
summer precipitation, a climatic condition identified by our models as critical for the Somali
ostrich. Our findings highlight the utility of ostrich eggshells as a taxonomic and
paleoenvironmental archive for the southern Levant, with broader implications for other
regions.
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[92] Natural Growth of Dryland Biocrusts is Insufficient to Counteract

Increasing Aridity after Mortality of Perennial Plants
Dr. Nina A. Kamennaya

Ben Gurion University of the Negev, Israel

Session: KKL: Dryland Afforestation Research

In drylands, biocrusts that harbor microscopic cyanobacteria and algae cover soil surface
between the perennial keystone plants. When the increasing aridity causes plant mortality, the
biocrusts remain to maintain a nutrient balance and structural stability of the soil. To test this
assumption, we studied biocrusts in the protected long-term environmental research site where
some areas were shrubbed whereas other areas lost shrubs after a drought episode a decade
earlier. During three years, we compared the CO, and N, fixation, algal and cyanobacterial
biovolume and taxonomic diversity in biocrusts in the two areas. We found that algae
dominated the biocrusts in the shrubless area, whereas taxonomically more diverse algae and
cyanobacteria co-dominated the biocrusts in the shrubbed area. Higher CO, and N, fixation in
the biocrusts in the shrubbed area resulted in higher soil content of organic matter in drier
winters. During the wettest winter, however, algal biomass and the total CO, fixation in the
biocrusts in the shrubless area dramatically increased and algae contributed ~50% of the fixed
CO,. Hence, in the shrubless area, total CO, fixation was more dependent on seasonal
precipitation. Though, even during the wet winter, biocrusts in the shrubless area did not
accumulate organic matter. Finally, the clay soil content in the shrubless area was lower than in
that in the shrubbed area. Consequently, the algae-dominated biocrusts in the shrubless area
were mechanically less stable. Therefore, in areas which lost perennial keystone plants, the
natural development of biocrusts was insufficient to counter the impact of the increasing
aridity.
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[93] Minerals Concentrations in Drinking Water in Israel
Mr. Nitzan Sagie

Ben-Gurion University of the Negev, Israel

Session: Desert Data

Background

Mineral content in drinking water varies across Israel due to differences in water sources,
including desalinated and natural supplies. Understanding these variations is important for
assessing population-level exposure to essential minerals.

Methods

We analyzed data published by the Ministry of Health (MOH), including calcium (Ca) and
magnesium (Mg) measurements from the 2023 national drinking water survey and fluoride (F)
data from 2014-2024. Mean concentrations were calculated for Israel’s seven districts. Mineral
levels were also compared across regions according to their primary water source, as defined by
the MOH.

Results

A total of 292 Mg samples, 356 Ca samples, and 1,021 F samples were included. The nationwide
median Ca and Mg concentrations were 53 mg/L (IQR 35-72) and 12 mg/L (IQR 4-23),
respectively. Mg levels were highest in the northern district (median 34 mg/L; IQR 32—-37) and
lowest in the two southernmost districts: Ashkelon (median 2; IQR 1-9) and the South (median
5; IQR 2-12). Ca levels showed smaller variation but followed the same pattern, with Ashkelon
and the South having the lowest median values (31 and 34 mg/L, respectively). Fluoride levels
were relatively low in Tel-Aviv, Jerusalem, and the central district (median 0.07, IQR 0.07-0.12;
median 0.07, IQR 0.07-0.07; median 0.07, IQR 0.07-0.15, respectively)

Conclusions

Substantial geographic differences in drinking water mineral content exist across Israel. Regions
that rely heavily on desalinated water, particularly Ashkelon and the South, exhibit markedly
lower Mg and Ca levels. These findings highlight the potential need for region-specific
considerations in water treatment policy.
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[94] Harnessing Microbial Partnerships? Drought Resistance in
Desert-Adapted Plants

Ms. Noa Assaf

The Hebrew University of Jerusalem, Israel

Session: Dryland Plant Ecology

Plant-microbe interactions play a crucial role in plant adaptation to environmental stresses.
However, the mechanisms underlying the co-evolution of plants and their microbiota remain
poorly understood. Plants exude a significant portion of their photosynthetic products,
influencing the rhizosphere in response to environmental changes. However, the extent to
which plants actively recruit specific microbiota to cope with extreme conditions is still unclear.
This study examined evolutionary responses of desert plants to drought stress that involve
communication with microorganisms. We grew Isatis microcarpa, a species from arid climate,
and Isatis lusitanica, a species from Mediterranean climate, and compared their drought-stress
responses. We demonstrate that the southern |. microcarpa is more drought-resistant than I.
lusitanica by l.microcarpa's ability to maintain photosynthetic efficiency and higher shoot mass
even under drought conditions. Additionally, we found that I. microcarpa exhibits larger total
organic carbon under drought and shows a more pronounced metabolic response to drought
stress in its root exudate profile, with a greater number of metabolites significantly regulated in
response to drought compared to I. lusitanica, which may indicate the plant's attempt to shape
its microbiota in a way that helps cope with the stress. We are currently characterizing the
rhizosphere microbial community in each species and treatment, as well as genes expressed in
the different plant species under drought stress. These results expand our knowledge about the
relationship between plants and their microbiota, and have the potential to suggest future
methods for making agricultural crops more resistant to climate change and desertification.

-120-



[95] Impact of Water Source Management on Mating Patterns in the
Fission-Fusion Asiatic Wild Ass (Equus Hemionus) Population of the

Negev Highlands

Ms. Noa Yaffa Kan-Lingwood

Ben Gurion University of the Negev, Israel
Session: Ecohydrology in Drylands

A major threat to wildlife under climate change is the loss of natural water sources, especially in
arid environments. Since water influences behavior and space use, such management may also
affect mating systems. In resource defense polygyny, males establish territories near water
sources to gain reproductive advantages. Increasing water availability can lead to more males
securing territories, potentially expanding female mate choice. This raises the question of
whether females adjust their mating preferences when more males are available and,
specifically, whether they favor genetically dissimilar mates to avoid inbreeding—an
evolutionary mechanism that enhances offspring fitness. This study examines changes in mating
in the Asiatic wild ass (Equus hemionus) population in the Negev Highlands and whether they
changed following a 2020 water management intervention that increased the number of mating
males. Sampling was based on direct observations and non-invasively collected dung
(2020-2023). DNA was extracted and sequenced across 625 SNPs, followed by parentage and
pairwise relatedness analyses. Among 59 mating pairs, relatedness was significantly higher than
expected by chance (p < 0.001). From 2020 to 2022, relatedness remained significantly high, but
in 2023 it was not different from random. These findings suggest that water source
management can influence mating patterns and, consequently, long-term genetic diversity in
the population.
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[96] A Summer-Flowering Desert Tree Supports Local Parasitoids:

Prospects for Conservation Biological Control

Ms. Norah Saabna

The University of Haifa, Israel

Session: Resilience, Vulnerability and Adaptation: Climate Change Effects on Plant-Insect
Interactions

Conservation biological control often relies on adding herbaceous vegetation within and around
crop fields to support native natural enemies. In arid ecosystems, however, this is limited by
water scarcity. Many drylands contain abundant and diverse parasitoid assemblages, yet such
local parasitoids are rarely used for conservation biocontrol. Ziziphus spina-christi L.
(Rhamnaceae), a common wild tree in Middle Eastern drylands, thrives under hot and dry
conditions and flowers for several months in summer. To explore Z. spina-christi’s potential to
provide resources for local biocontrol agents, we characterized its parasitoid community across
seasons and in four sites along a climate gradient (200-600 mm annual rainfall) in Israel. A
leafminer parasitoid wasp (Zagrammosoma ramotensis, Eulophidae) dominated the samples,
followed by two braconids (Glyptapanteles sp. and Gnamptodon sp.) that parasitize various
lepidopterans. Parasitoid abundance showed no clear geographic trend but peaked in summer,
correlating with the trees’ flower number and with the wasps’ frequency of sugar feeding.
These findings suggest that adult parasitoids feed on nectar from Z. spina-christi flowers during
the hot summer, when other nectar sources in the desert are limited. Thus, Z. spina-christi may
support natural enemies without requiring irrigation. We will test this hypothesis by placing
tomato plants, infested by the leafminer pest Tuta absoluta, at increasing distances from
flowering Z. spina-christi trees. We will assess whether parasitism by Zagrammosoma
ramotensis and pest damage vary with distance. Insights from this research will advance
sustainable agriculture and shed light on plant—pest—natural enemy interactions in dryland
ecosystems.
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[97] Superinvader Strategies in Drylands: Lessons from Tetraclinis

Articulate

Dr. Oded Cohen

The University of Haifa, Israel
Session: Dryland Plant Ecology

Tetraclinis articulata, a threatened species native to the western Mediterranean, has been
introduced to the eastern Mediterranean for afforestation purposes. This study assessed its
naturalization and invasion potential across Israel, where it was planted over 6,000 hectares in
semi-arid and Mediterranean regions. We hypothesized that T. articulata would colonize early
successional sites with favorable microhabitat conditions. To test this, a field survey was
conducted across 46 plantation sites, examining sapling densities within and beyond plantation
margins. Surprisingly, the findings revealed that T. articulata acts as a "superinvader," thriving in
mature woodlands and forests rather than early successional habitats. Saplings were observed
in 74% of sites, with 79% extending beyond plantation boundaries. Higher sapling densities
were linked to tall vegetation, northern slopes, soft bedrock, high stone cover, and areas free
from grazing. These landscape features were utilized as climatic refuges for the germination and
growth of T. articulata, facilitating its establishment and spread in dryland climates. The species'
invasion into undisturbed ecosystems poses ecological risks. Management strategies should
focus on reducing seed sources regionally, particularly near woodlands, to limit further spread.
While superinvaders are typically associated with tropical or temperate climates, this study
highlights their occurrence in Mediterranean drylands, emphasizing the need for careful
planning in afforestation initiatives. For the full article, please see the following link:
https://rdcu.be/edVv
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[98] Coping with Change: Long-Term Data Reveals the Impact of Multiple
Anthropogenic Stressors on Survival and Reproductive Success in a

Cooperative Breeder

Dr. Oded Keynan

Dead Sea and Arava Science Center, Israel
Session: Adaptations along Gradients

Habitat modification and climate change are major threats to biodiversity. Using 38 years of
data (1985-2023), we examined their combined impact on a desert-dwelling cooperative
breeder’s fitness and projected future effects under two climate scenarios for the end of the
century (2100). Rainfall increased reproductive success, while extreme temperatures reduced
survival in natural habitats. Human-modified habitats buffered against climate extremes,
resulting in higher fitness even in harsh years. Future projections indicate severe population
declines in natural habitats, while modified habitats may offer temporary refugia. Larger social
groups enhanced resilience, highlighting the helpers’ role in cooperatively breeding species,
although it might not suffice in extreme conditions under climate change scenarios. Our
findings underscore the importance of assessing multiple anthropogenic stressors
simultaneously to fully comprehend their combined impact on species' fitness and the necessity
of long-term projects in addressing the complex interplay between them.
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[99] Use of Desalination Blends for Greenhouse Agriculture
Mr. Ofer Guy

Ben Gurion University of the Negev, Israel

Session: Irrigation with Unusual Water Sources

As water scarcity impinges on agriculture, non-potable sources are being considered, including
brackish groundwater and saline drainage water. However, high salt levels in brackish water
prevent its use for high value crops which usually are quite sensitive to the sodium and chloride
content. Reverse osmosis (RO) removes the salt but also removes divalent ions that are
beneficial for plant growth. Replenishing divalent ions in the RO permeate by blending in
brackish groundwater (BW) can add back undesirable levels of chloride and sodium ions. This
dilemma can be addressed with monovalent selective electrodialysis (MSED) which reduces
chloride and sodium content while preserving divalent ions, and it has been explored for
preparing irrigation water from brackish water. However, MSED is presently significantly more
expensive than RO. To overcome this economic challenge, we have adopted a blending
approach. We blend MSED diluate with RO permeate to reduce the need to operate MSED to a
high level of monovalent ion removal. The improved performance (based on plant mass and
yield) of RO/MSED blends over RO/BW blends and over RO alone were demonstrated in
irrigation experiments with lettuce and strawberries which are typical high-value greenhouse
crops.
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[100]Is Grass Silicon Concentration along Aridity Gradient Governed by
an Interplay between Phenotypic Plasticity and Ecotypic Differentiation?
Dr. Ofir Katz

Dead Sea and Arava Science Center, Israel

Session: Adaptations along Gradients

Amongst other traits, grasses are known to actively take up and accumulate silicon, which plays
multiple roles in their biology including protection from aridity and herbivory. However, the
variations of plant and grass silicon concentrations along environmental gradients are poorly
understood, with conflicting evidence from different regions and species. One possibility is that
phenotypic plasticity drives higher silicon concentrations in rainier locations owing to greater
transpiration that allows passive (and thus less costly) silicon uptake. Conversely, populations in
more arid locations may represent more silicon-rich ecotypes, owing to selection for this trait as
an adaptation to aridity and grazing. A study of the grass Avena sterilis in Israel indicates a
possible U-shaped curve, with lowest silicon concentrations in intermediate sites. This suggests
that ecotypic differentiation is a stronger driving force in more arid locations whereas
phenotypic plasticity dominates in rainier locations. Comparable pattern, or any consistent
patterns, is not observed in non-grass species, compatible with no selection in favor of silicon
uptake in arid locations or of phenotypic plasticity. In this talk, | discuss the evidence, possible
explanations and the challenges in devising a clear model to explain these variations.
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[101]Variation in Plant lonomes across Bioclimatic Regions and

Functional Groups

Dr. Ofir Katz

Dead Sea and Arava Science Center, Israel
Session: Adaptations along Gradients

Plant chemical composition is a trait gaining increasing importance in plant ecology. However,
there is limited research on the patterns and drivers of its variation among different plant
functional groups and bioclimatic regions. We conducted an analysis of ionomes utilising X-ray
fluorescence on 83 plant species from four distinct functional groups (grasses, legumes, forbs
and woody species); we marked plots across 15 sites located in both the desert and
Mediterranean bioclimatic regions. The primary factors influencing variations in ionomes are
predominantly attributed to bioclimatic factors rather than soil composition. Across all
functional groups, plants from the Mediterranean region are characterised by greater
association with calcium, whereas desert plants exhibit a higher affinity for strontium (Sr),
suggesting its potential role in drought tolerance. Among functional groups, grasses uniquely
exhibit distinct ionomic features, primarily due to their higher silicon (Si) concentrations. Plant
species' affinities for certain elements and their interactions are likely driven by physiological
constraints, whereas variations within a functional group are mostly driven by environmental
conditions. We conclude that interactions among elements form physiological phenotypes
shaped by natural selection under large-scale environmental variability, making plant ionome
composition an important plant functional trait.
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[102]Influence of Microbial Bioinoculants on Grapevine Physiology and

Fruit Quality Across Diverse Israeli Terroirs
Mr. Omri Bassevich

Agricultural Research Organization (ARO)/Volcani, Israel
Session: Digital Agriculture for Sustainable Production

Winegrowers face agronomic and environmental challenges that affect grapevine health and
wine quality, including pathogen pressure, nutrient deficiencies, drought stress, and the
ecological impact of intensive practices. Microorganisms play a key role in plant development
and resilience, influencing grapevine performance through interactions in the rhizosphere,
vegetative tissues, and fruit cuticle, ultimately shaping grape and wine characteristics.

This study has two main objectives. First, using 16S rRNA amplicon sequencing, we compare the
rhizosphere microbiome of Vitis vinifera cv. Cabernet Sauvignon across four Israeli terroirs -
Elrom (Golan Heights), Even Menachem (Western Galilee), Beit Zait (Jerusalem Mountains), and
Mizpe Ramon (Negev Desert) - each representing distinct soil types. Second, we evaluate
physiological and fruit quality responses to three commercial microbial inoculants: a
bacteria-nutrient mix (Mix), mycorrhiza (Myc), and a bacteria-fungi blend (Micro). Each was
applied to 40 vines in Beit Zait and Mizpe Ramon.

Measured physiological parameters included midday stem water potential, leaf area index (LAI),
berry count per cluster, ripe cluster weight, cane weight, and mineral uptake. Fruit quality
assessments encompassed total soluble solids (TSS), pH, berry weight (three time points), malic
acid, titratable acidity, and primary amino acids.

Preliminary results show significant differences in ripe cluster weight between treatments.
Control vines produced heavier clusters than Myc and Mix in Beit Zait (p=0.0133) and heavier
than Mix in Mizpe Ramon (p=0.0308). These trends suggest microbial inoculation influences
fruit development, though integration with native microbiomes requires time. This ongoing
three-year study (initiated 2023) will also assess rhizosphere microbiome shifts and wine
composition.
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[103]Did Desert Plants Adapt to Use Microbes for Drought Protection?
Dr. Omri Finkel

The Hebrew University of Jerusalem, Israel

Session: Dryland Plant Ecology

How plants evolved to shape their microbiota is a long-standing question in ecology and
evolution. We used natural plant variation and biogeography to dissect how plants evolved
along with their microbiota to cope with aridity. To do so, we identified within-genus pairs of
Brassicaceae species that are distributed vicariously across Israel’s steep precipitation gradient.
This natural distribution offers an excellent framework for studying the evolution of
plant-microbe interactions under arid conditions. Through eco-evolutionary common garden
experiments, we compared the exudate profiles and microbiomes of these species and the
European species Arabidopsis thaliana under drought and salinity stress. We identified drought-
and salinity-typical belowground responses, both in the plant’s exudate profiles and in the
composition of the root microbiota. In addition, we have generated an extensive bacterial
culture collection representing the native microbiota of Israeli desert plants. We will use this
collection to dive into the modes by which bacteria protect plants from drought, by using
microbiome de-construction and gene deletion experiments. We have demonstrated that
drought-adapted plants mount a unique below-ground response to drought conditions. Our
next phase of experiments will establish if and to what extent plants evolved to supplement
their own genomes with those of their microbiota to cope with challenging environments.
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[104]Don’t Irrigate by Physiology or Stress, Irrigate to Promote

Physiology and Exclude Stress

Dr. Or Sperling

Agricultural Research Organization (ARO)/Volcani, Israel
Session: Application of Remote Sensing for Degraded Land

Trees could sustain seasonal drought stress, but their yields will not, to the point of economic
unsustainability. Thus, growers must understand the optimal seasonal irrigation requirements
and prepare for water shortages. We hypothesized that water deficits would negatively impact
the growth of almond trees and the development of their reproductive buds for future years.

To test this, we studied 100 orchards in California between 2020 and 2023. We summarized
seasonal irrigation, recorded climate, and measured vyields. Additionally, we monitored stress,
metabolism, canopy development (satellite data), and transpiration (from satellite and ground
calibration). Finally, we constructed large databases, developed a model to predict water
consumption in almond orchards, and identified critical periods of drought.

Irrigation up to 600 mm had little effect on almond yields, improved yields between 600-1100
mm, and didn’t affect yields above 1100 mm. Still, the yield functions varied from year to year
because rainfall also affected yields. Some orchards transpired according to potential
evapotranspiration, while others transpired less. Canopy structure changes explained most of
the variability between transpiration and potential evapotranspiration. Additionally, deficit
irrigation reduced sugar availability for future growth, decreased canopy area for transpiration,
and altered tree responses to irrigation.

We developed a decision-support system and implemented it in an application for California
almond growers. The application utilizes geography, historical climate, and real-time satellite
imagery. The model ensures optimal utilization of soil-stored rainwater while minimizing the risk
of early-season drought stress. The model accounts for water limitations and alerts on emerging
drought stress.
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[105]Integration of Seasonal Rainfall and Irrigation into a Water
Management Plan for Almond Orchards: Should we Irrigate in Response

to Drought or to Maintain Growth Potential?

Dr. Or Sperling

Agricultural Research Organization (ARO)/Volcani, Israel
Session: Plant Hydraulics in Response to Environmental Stress

Water conservation efforts in Mediterranean climates, where summer reference
evapotranspiration (ETO) far exceeds field water recharge from seasonal precipitation, have led
to deficit irrigation applications. Almond (Prunus dulcis Mill) orchards can tolerate drought
during the growing season without significantly impacting the current year's yield. Still, future
reproductive capacity also requires water for transpiration. Almond trees must grow
reproductive sites (spurs and buds) and accumulate sugars for bloom and leafing. However, the
impact of droughts on canopy development and nonstructural carbohydrate storage in almond
trees calls for further studies.

In this study, we ask how water availability (rain and irrigation) determines orchards’
reproductive capacity. We studied ~100 almond fields across seven almond farms in California
between 2020 and 2023. We recorded seasonal irrigation amounts, climatic conditions (ETO and
rainfall), trees’ physiological status (NDVI, transpiration, nonstructural carbohydrate
concentration - NSC), and seasonal yields.

Water availability influenced trees’ NDVI throughout the year and determined trees’
reproductive potential. Water also affected the trees’” NSC storage in winter and their capacity
for new growth in spring. Subsequently, we found a significant, although variable, nonlinear
correlation between irrigation and yield (i.e., a production function) in three (out of four) study
years. Yields (dry kernels) increased by ~ 2.5kgha—1 mm-1at the linear range of the
regression (600—800 mm irrigation).

Conclusively, delaying spring irrigation exposes trees to early-season droughts and compromises
almond trees’ reproductive potential. A water budgeting approach that aims to gradually reduce
available water throughout summer could substantiate a decision-support irrigation application
for California almond growers. The irrigation would then proactively fit future transpiration to
yield potential, rather than reactively responding to field water deficits and trees’ stress.

-131-



-132-



[106]Harnessing Field Design for Climate Resilience in Mediterranean

Drylands

Dr. Oren Shelef

Agricultural Research Organization (ARO)/Volcani, Israel

Session: Agriculture in Drylands - An Obstacle or Solution for Dryland Sustainability ?

Uniformity makes food systems vulnerable, and diversification strategies aim to address this.
Dimensions of diversity in agriculture include field diversity, field design, nature—agriculture
interfaces, and incremental agriculture. Recently, harnessing field design for climate resilience
has attracted increasing attention. Examples include agroforestry - integrating trees into
agriculture - and intercropping multiple crops in the same field. In Mediterranean drylands,
commercial forestry is limited, so agroforestry mainly involves intercropping fruit trees with
field crops. Our research focuses on how such field design supports sustainable intensification
by enhancing agroecosystem functioning and resilience. We examine how tree-crop interactions
modify microclimates, supporting climate mitigation and greater self-reliance on ecosystem

services.

We study field design through several systems: (1) isolating shading effects on crops using
artificial structures; (2) implementing alley cropping in mature orchards (e.g., olive-clover and
citrus-cereal systems); (3) establishing new alley cropping systems for long-term agroecological
studies; (4) assessing sheep grazing to terminate cover crops in pomegranate orchards; and (5)
testing fast-growing tree crops as riparian buffers to manage flooding while adding agricultural
value.

Preliminary results show that shading affects herbaceous crop performance, alley cropping
diversifies production, sheep grazing integrates multiple functions effectively, vegetation
supports soil biota and its ecosystem services, and willows may enhance riparian resilience.
Together, these findings highlight the potential of tailored agroforestry approaches for
Mediterranean drylands, aiming to support productivity, sustainability, and climate resilience.
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[107]Adapting to Extremes: What Ecotypic Differences in Wild Arugula

(Eruca sativa) Teach Us About Plant-Insect Coevolution

Prof. Oz Barazani

Agricultural Research Organization (ARO)/Volcani, Israel

Session: Resilience, Vulnerability and Adaptation: Climate Change Effects on Plant-Insect
Interactions

Populations of Eruca sativa from desert and Mediterranean habitats in Israel, differ in induced
defense against herbivores, and in floral attraction traits. Observational studies indicated that in
the dense Mediterranean annual plant community plants are mainly exposed to generalist
herbivores, while the specialist diamondback moth Plutella xylostella (DBM) is the prominent
herbivore at the desert habitat, where E. sativa grows in almost complete monoculture.
Integrating various approaches, our eco-evolutionary study demonstrates the role of biotic
interactions in shaping genomic variation between the desert and Mediterranean ecotypes.
Specifically, glucosinolates and their hydrolyzed products govern defense against herbivores in
the Mediterranean plants, while volatile emissions influence oviposition preference of adult
DBM, thereby reducing the likelihood of herbivory by DBM in the desert plants. Moreover,
cream and yellow petals of the desert and Mediterranean ecotypes were exclusively associated
with the emission of veratrole and methyl benzoate, respectively. These phenotypic differences,
linked to honeybees and DBM foraging preferences, respectively, provided evidence that floral
attraction traits have evolved to mediate mutualistic interactions. Thus, this comprehensive
ecological study enhances our understanding of adaptive genetic differentiation by providing
evidence for complex co-evolutionary adaptations to both specialist and generalist insects in
antagonistic and mutualistic contexts.
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[108]Multi-Temporal SIF Time Series and Neural Network Modeling

Enable Accurate In-Season Corn Yield Forecasting
Dr. Oz Kira

Ben Gurion University of the Negev, Israel

Session: Remote Sensing - Tools and Implications in Drylands

Timely crop vyield forecasting remains a crucial component of global food security and
agricultural resilience, particularly in the face of increasing climate variability. Here, we present
a novel, high-resolution in-season vyield prediction framework that integrates biweekly
solar-induced chlorophyll fluorescence (SIF) time series from OCO-2 with neural network
models to forecast county-level corn yields across the U.S. Corn Belt.

Using five growing seasons (2015-2020) and 210 corn-dominated counties, we applied sub-pixel
SIF disaggregation to isolate crop-specific photosynthetic signals. A feed-forward neural network
was trained using nested leave-one-year-out cross-validation, and input feature importance was
ranked with the Boruta algorithm. Results show that mid-to-late season SIF observations
(July—September), aligning with critical phenological stages, yield the highest predictive power.
Models achieved R? values of up to 0.86 and RMSEs below 0.5 Ton/Ha, outperforming NDVI-
and NIRv-based baselines.

This study highlights the physiological advantages of SIF in capturing real-time crop responses to
climate and environmental stress. By using only remote sensing inputs, the framework provides
a scalable, data-efficient alternative to weather- or model-based systems, with demonstrated
potential for deployment in data-scarce regions.
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[109]Landscapes of Interaction: Cultural and Paleoenvironments
Dynamics during the Pleistocene-Holocene Boundary - View from Qadim

Cave Northeastern Negev

Mr. Oz Varoner

Ben Gurion University of the Negev, Israel

Session: From the Beginnings: Archaeology, Paleoenvironments and the Origins of Desert
Exploitation

Recent evidence indicates that environmental changes following the Last Glacial Maximum
created a mosaic of ecological niches suitable for hunter-gatherers in the arid zone of the
southern Levant. Consequently, populations in these marginal areas had potential for complex
societal reorganization at the Pleistocene-Holocene boundary, which has not yet been
thoroughly explored. This study focuses on Qadim Cave, located in the northeastern Negev
Desert, which has experienced arid conditions (100 mm annual precipitation) since the Late
Pleistocene. This location is ideal for examining the interplay between environmental
conditions, settlement patterns, cultural dynamics, and subsistence strategies of Epipaleolithic
and Early Neolithic societies.

Five short excavation seasons have been conducted at Qadim Cave. The stratigraphic sequence
includes Late/Final Epipaleolithic and Neolithic horizons, extending to Chalcolithic and Early
Bronze Age ephemeral remains. The primary occupation layers at the site are Pre-Pottery
Neolithic A (PPNA; Unit 4) and Late/Final Epipaleolithic levels (Units 5-6). These layers contain
combustion features, burials (Unit 4), rich faunal and botanical remains, as well as diagnostic
flint and ground stone assemblages (including bedrock mortars).

These initial results imply that the Qadim hunter-gatherer strategies adjusted the immediate
surroundings using local raw materials (e.g., chert and limestone) alongside the diverse shrubs,
low trees, and local fauna that were supported by the high runoff yield strata. It is suggested
that similar niche constructions were further observed in the close vicinity (Dimona ridge and
Yeroham ridge) during the Upper Paleolithic to Chalcolithic periods.
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[110]Responses of Olive Tree Water Status and Reproductive

Development to Deficit Irrigation and Warming in an Arid Region

Dr. Peter S. Searles

Centro Regional de Investigaciones Cientificas y Transferencia Tecnoldgica de Anillaco, Argentina
Session: Olive Cultivation under Desert Conditions; Opportunities and Challenges

To better understand the implications of climate change, the combined responses of olive trees
to irrigation amount and warming need to be examined under desert conditions. Thus, the
objective was to evaluate the effects of moderate deficit irrigation and warming during late
winter and spring in arid Argentina on plant water status and reproductive development in
young olive trees. Two irrigation and two temperature levels were applied to cultivars
Arbequina and Coratina in open top chambers during the late winter and spring. The irrigation
levels were 100% and 50% of irrigation needs, while the temperature levels were near-ambient
control and a warming treatment that was 4 °C above the control. The midday stem water
potential generally decreased in both cultivars due to deficit irrigation and warming when
applied individually, while an additive response was observed when both treatments were
combined. In contrast, stomatal conductance was often reduced by deficit irrigation in both
cultivars but was little affected by warming. Moderate deficit irrigation did not significantly
affect most reproductive variables. However, warming contributed overall to lower flowering
intensity and fruit set or more parthenocarpic fruit, which led to yield reductions. From a
production perspective, it does not appear that many early reproductive responses to high
temperatures can be easily counteracted by adjusting irrigation under desert conditions.
Further studies with more mature trees and cultivars over several growing seasons are
recommended.
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[111]Acacia Resilience and Flash Flood Dynamics in Hyper-Arid Wadi
Shita: Long-Term Insights for Dryland Afforestation and Ecosystem

Management

Dr. Rachel Armoza-Zvuloni

Dead Sea and Arava Science Center, Israel
Session: KKL: Dryland Afforestation Research

Wadi Shita is a medium-sized drainage basin located between the northern and southern Arava,
in an extremely hyper-arid region. Since 2015, it has served as a KKL Long-Term Ecological
Research (LTER) site, focusing on understanding the links between flash flood dynamics and the
resilience of Acacia tree populations using ecological, geomorphological, and hydrological tools.

Annual rainfall averages 41 mm and varies greatly (8—86 mm), with floods occurring an average
of 1.5 times per year. Flash floods typically develop when rainfall exceeds 11 mm, though local
runoff and partial flows can occur with as little as 3—=10 mm.

Flash floods are the sole water source for the Acacia tree population in Wadi Shita, and the high
interannual variability in rainfall strongly influences tree condition. Long-term monitoring
reveals a significant correlation between rainfall in the previous season and Acacia growth and
canopy condition. Trees in the secondary channels show greater sensitivity to fluctuations in
precipitation compared to those in the main channel. Their response is driven by increases in
soil moisture following flood events (reaching ~45%), and different lithologies retain moisture at
varying rates over time, affecting water availability to the trees.

A comprehensive field survey mapping all trees within Wadi Shita found that size and density
indicators of both live and dead trees suggest a mostly natural, undisturbed population. Except
for localized effects near Road 90, the Acacia community appears healthy and largely unaffected
by anthropogenic disturbances.

Given its ecological integrity and largely pristine condition, Wadi Shita can serve as a valuable

reference site for future dryland ecosystem studies, afforestation initiatives, and biodiversity
conservation efforts.
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[112]Disentangle the Effects of High Atmospheric Water Demand and
Low Soil Moisture in Semi-Arid Mature Pine Trees under Field

Conditions

Dr. Rafat Qubaja

Arizona State University, USA

Session: Geo-ecological Functioning of Drylands under Climatic Change

Future terrestrial carbon cycles need a deep understanding of the carbon exchange between
plant and atmosphere. Carbonyl sulfide (COS) is a multi-scale tracer to separate photosynthesis
and respiration from observations of the carbon dioxide (CO2) flux. Plant COS uptake is used to
infer photosynthesis through the leaf relative uptake (LRU) ratio of COS to CO2 fluxes. However,
little is known about variations of LRU under changing environmental drivers and in different
phenological stages for deriving robust estimates of photosynthesis. From a long-term field
manipulation experiment in Yatir, Israel, we disentangle the effects of high atmospheric water
demand and low soil moisture in mature Aleppo pine forest during four seasons 2020-2021. We
present COS and CO2 fluxes and LRU from branch-scale measurements under field conditions
and investigate if these fluxes respond similarly to environmental changes. Despite the big
difference between the values of treatment fluxes, the LRUs maintain similar values, and
respond similarly to environmental drivers. LRU decreases with high light or atmospheric water
demand, and low humidity. Also, we derive a set of LRU models inferred from the CO2 fluxes or
the environmental drivers. We derived theoretical links between leaf relative uptake and
models of stomatal conductance. These models reproduced the observed LRU with high
agreement.

-139-



[113]ECOSTRESS-Derived Evapotranspiration in Dryland Ecosystems at

Local, Regional, and Global Scales

Dr. Rafat Qubaja

Arizona State University, USA

Session: Remote Sensing - Tools and Implications in Drylands

Evapotranspiration (ET) has historically been the most uncertain component of the hydrological
cycle. Remote sensing of water fluxes has advanced substantially in recent decades. In 2018,
NASA launched the ECOSTRESS mission with a primary focus on obtaining high resolution
(70-m) with a primary focus on ET and its components. We conducted the first comprehensive
evaluation of ECOSTRESS products against in situ arid ecosystems and global weather stations
over three years. On average, ECOSTRESS overestimated ET by twofold at site-, ecosystem- and
dryland scales, and by 20% at the global scale. A detailed analysis of in situ data revealed the
sources of this mismatch in the functions that reduce potential to actual ET and partition ET into
its components. We provide new parameters for these functions that greatly improve the
accuracy of the ECOSTRESS ET product at site, regional, and global scales. Estimated global
precipitation and ET through 2019-2022 are 788 + 19 and 586 * 5 mm/year, respectively.
Globally, the relative contribution of transpiration and evaporation are 0.42, and 0.58,
respectively. Global driver of ET and Its partitioning is largely related to leaf area index (LAI),
while precipitation (P) and atmospheric evaporative demand (VPD) have secondary roles. Our
study is the first large-scale evaluation and global scaling of ECOSTRESS, including extensive
validation in dryland ecosystems and the first ground-truthed assessment of ET components.
These, together with the new advances of ECOSTRESS, provide a substantial advance in the
utility of ECOSTRESS to provide the most robust ecosystem, regional, and global estimates of ET
and its components to date.
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[114]A Climate-Sensitive Physiological Disorder that Impairs Fruit

Calcium Transport Threatens Olive Oil Quality

Dr. Ran Erel

Agricultural Research Organization (ARO)/Volcani, Israel

Session: Olive Cultivation under Desert Conditions; Opportunities and Challenges

Olive Browning Disorder (OBD) is a newly identified, non-pathogenic physiological disorder in
olive (Olea europaea L.) fruit. OBD was first identified in the Israeli variety Askal, it manifests as
internal browning of the endocarp and mesocarp and is caused by insufficient calcium (Ca) level
during fruit development. Low fruit Ca weakens tissue structure, leading to localized collapse,
oil body disintegration, and elevated free fatty acid (FFA) levels that degrade olive oil quality.
The disorder typically initiates at the distal end of the fruit and progresses internally without
external symptoms.

OBD appears strongly influenced by environmental and nutritional conditions. It is especially
prevalent under arid and desert-like climates, where high temperatures and low transpiration
reduce xylem-mediated Ca transport to fruit. Our multi-year study, conducted across
experimental and commercial orchards in southern Israel, identified OBD in approximately half
of the tested cultivars. These included key varieties such as Souri, Manzanilla, and Leccino,
indicating widespread occurrence and possible genetic sensitivity.

Within cultivars, larger fruits were more susceptible to OBD. The disorder consistently
correlated with low Ca concentrations and high nitrogen-to-calcium ratios in the fruit mesocarp.
Foliar Ca applications had minimal effect on fruit Ca status, highlighting the importance of
early-season Ca delivery through xylem flow.

OBD was also strongly associated with elevated FFA levels across cultivars and maturity stages,
independent of ripening or pest damage. These findings underscore the need for improved
early-season Ca management and cultivar screening to maintain oil quality under intensifying
climate and water stress in dryland olive production systems.
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[115]Assessment of the Anthropogenic Pressure and its Effect on the
Behavior and Dispersal Patterns of the Greater Kudu (Tragelaphus

strepsiceros) in the ASALs of Kenya

**Ms. Rhoda Ondieki

Dryland Research Training & Ecotourism Centre, Kenya

Session: Geo-ecological Functioning of Drylands under Climatic Change

Lake Bogoria Landscape (LBL) is home to the Greater Kudu (Tragelaphus strepsiceros). The LBNR
is recognized as a World Heritage Site, a Ramsar Site and an Important Bird Area for its role in
biodiversity conservation. The Greater Kudu though categorized as a species of Least Concern
by the IUCN, it is considered threatened within the Lake Bogoria Landscape (LBL) due to land
degradation. In 2019 a study was conducted to assess the impact of anthropogenic pressure on
the behavior and dispersal patterns of the Greater Kudu within the LBL. The study
methodologies included surveys using line transects, key informant interviews and focus group
discussions. The threats to the Greater Kudu conservation within the LBL in order of severity
are: Habitat loss due to agriculture and charcoal production >Competition for resources from
livestock keepers >Expansion of human settlements >Trophy hunting >Bushmeat poaching. The
pressure on the kudu population and its habitat is exacerbated by low literacy levels,
socioeconomic and political marginalization, inadequate land tenure policies, vulnerability to
climatic variability. Our line transect survey results indicated the Greater kudu’s dispersal area
during the dry period extends into agricultural fields of the neighbouring agropastoral Endorois
and lllchamus communities and thus heightened human/wildlife conflicts. On a positive note
though, our study found out that more than 70% of the local communities embrace traditional
environmental knowledge (TEK) in the conservation of wildlife including the Greater kudu.
There is need for increased funding for the Greater Kudu conservation initiatives within the
Bogoria Landscape.

**|Lecture to be presented by Prof. George Ogendi, Egerton University, Kenya
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[116]New Generation Precision Aquaculture: Optimizing Biofloc-Based

RAS Performance through Real-Time Predictive Water Quality Sensing
Mr. Robel Kahsu Adane

Ben Gurion University of the Negev, Israel

Session: Precision Agriculture in Drylands

Aquaculture is the world’s fastest-growing food production sector and plays a vital role in global
food security. Recirculating aquaculture systems (RAS) are increasingly favoured due to their
efficient water use and reduced environmental impact. However, only ~30% of the feed is
assimilated by fish, with the remainder released as waste, including toxic ammonia and
suspended organic matter from fish excretion. To overcome the high cost and inefficiency of
conventional ammonia removal, a biofloc-based recirculating aquaculture system (B-RAS) was
developed. In B-RAS, ammonia and carbon are biologically removed through microbial
assimilation in a dedicated reactor, and the resulting microbial biomass is harvested and reused
as a protein-rich feed amendment.

System performance depends on the efficiency of microbial assimilation and biomass
production, typically indicated by Total ammonical nitrogen (TAN) and total suspended solids
(TSS). Real-time monitoring of these parameters is therefore essential for effective and timely
system management.

This study aims to optimize B-RAS performance by predicting TAN in both the reactor and the
fishpond and TSS in the reactor using a low-cost, portable, real-time monitoring system. The
system integrates sensors for pH, dissolved oxygen (DO), redox (ORP), temperature, and
turbidity, deployed across both the fishpond and biofloc reactors. Data are transmitted to the
cloud, enabling continuous access, predictive analytics, and automated alerts.

Preliminary results demonstrated successful prediction of TAN and TSS levels. The system
reliably triggered early warnings as TAN approached critical thresholds. Fish survival remained
at 100%, with an average daily growth rate of 1.03%, even under high stocking densities of 55
kg/m3.

This integrated approach supports data-driven management of B-RAS and presents a scalable,
sustainable solution for intensive aquaculture.
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[117] Tree-Line Cover Crops as a Regenerative Management Strategy:
Impacts on Soil Carbon and Nitrogen in Mediterranean Almond Orchards
Ms. Roza Belayneh

The Hebrew University of Jerusalem and Agricultural Research Organization (ARO)/Volcani,
Israel

Session: Soil Carbon Sequestration in Arid and Semi-Arid Regions

Soil organic carbon (SOC) dynamics are increasingly recognized as a cornerstone of soil health
and ecosystem resilience. Yet, limited knowledge exists on how seasonal fluctuations and
management practices (e.g., cover crops) shape both stable and labile carbon pools in the root
zone of Mediterranean orchards. This study assessed the effects of winter cover crops on total
organic carbon (TOC), active carbon, and nitrogen in the root zone of a Mediterranean almond
orchard over three years. Cover crop treatments included ryegrass (2023), a
legume—cereal-brassica mix (2024), and spontaneous vegetation (2025), all of which were
terminated in late February.

Significant treatment and seasonal effects were observed. Across the 0—-90 cm profile, TOC
increased by 15-20% under cover crops, especially in the 0-40 cm layer, suggesting enhanced
long-term carbon sequestration. Spring TOC values were lower by 10-12% than fall values,
suggesting a significant impact of tree roots. Active carbon was 30-45% higher in spring under
cover crops. These contrasting trends underscore the different stability of carbon fractions: TOC
reflects longer-term sequestration, whereas active carbon represents short-term energy
availability for soil biota. Nitrogen also benefited, with cover crops improving retention by
20-25% in the top 0-40 cm layer, reducing potential losses under fertigation regimes. Overall,
Tree-line cover crops improved soil carbon, nitrogen retention, and seasonal carbon cycling
across soil depths. This regenerative approach supports soil health under Mediterranean
conditions and offers resilience under growing resource constraints.
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[118]Aphid-Mediated Virus Infection Alters Volatile Organic Compound

Emissions in the Pepper Plant

Ms. Sanjana Sarode

Ben-Gurion University of the Negev, Israel

Session: Resilience, Vulnerability and Adaptation: Climate Change Effects on
Plant-Insect Interactions

Insect Vector-borne viruses can alter the phenotype of their host plants to manipulate the
plant's response to biotic stress. Under biotic stress, plants emit volatile organic compounds
(VOCs) as a defense strategy. However, viral infection can alter these VOC profiles, increasing
host-vector interactions and facilitating virus dissemination, often leading to significant yield
losses. This study aims to investigate virus-induced VOCs in pepper (Capsicum annuum) infected
with Pepper Vein Yellows Virus-2 (PeVYV-2) and evaluate their potential as biomarkers for early
detection and pest management. We hypothesize that virus-infected pepper plants emit a
different spectrum of volatiles that influence the behavior of the green peach aphid (Myzus
persicae), the virus vector. VOCs were extracted using headspace solid-phase micro-extraction
(HS-SPME) and analyzed via Gas Chromatography-Mass Spectrometry (GC-MS). Comparative
analysis revealed elevated levels of green leaf volatiles (GLVs)/fatty acid derivatives in
non-viruliferous and viruliferous aphid-infested plants. In contrast, terpenoids,
phenylpropanoids, and benzenoids were significantly reduced in both infested treatments
compared to healthy controls, suggesting suppression of defense-related signaling. These VOC
changes likely enhance vector attraction and virus spread. This study provides new insights into
the pepper—aphid—virus interaction and highlights the potential of VOC profiling in developing
sustainable, VOC-based crop management strategies.
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[119] Remote Sensing-Based Hybrid Modeling for Sediment Sampling
Suitability in Support of Geochronological Dating in Karakum and

Kyzylkum Sandy Deserts, Central Asia

Mr. Seifu Woldemichael Busho

Ben Gurion University of the Negev, Israel

Session: Remote Sensing - Tools and Implications in Drylands

Identifying optimal sediment sampling sites is crucial for accurate geochronological analysis and
paleoclimatic reconstruction in arid regions. Nevertheless, systematic site suitability mapping in
extensive desert environments remains limited. This study introduces a novel large-scale hybrid
modeling framework that integrates multi-criteria decision-making (AHP and Entropy-TOPSIS)
and data driven ensemble machine learning models (random forest and extreme gradient
boosting) to determine the suitability of sediment sampling sites for optically stimulated
luminescence dating in the Karakum and Kyzylkum Deserts. Nine key parameters, including
environmental, climatic, and geomorphic contexts, were employed to develop the suitability
layers. Additionally, accessibility factors were considered for practical field sampling. The
findings revealed the suitability categorizes the landscape into very low (27.4%), low (18.9%),
moderate (23.0%), high (8.7%), and very high (21.9%). High-suitability zones were spatially
concentrated in the northern and central Karakum, as well as in the southwestern Kyzylkum
regions, and the SHAP results revealed that mineral quartz and thermal exposure significantly
influenced suitability predictions. This study provides the first high-resolution sediment
sampling suitability model for Central Asia, and the integrated approach exhibits high predictive
performance and spatial credibility, presenting a transferable framework for prioritizing sites
within comparable geomorphic settings. The findings serve as a foundation for targeted field
campaigns, thereby enhancing the efficiency and accuracy of sediment-based
paleoenvironmental research in desert environments, while also contributing to broader
regional climate resilience efforts.
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[120]Does 3-D Electrical Resistivity Tomography (ERT) Inform Sap Flow

Geometry in a Canary Palm Stem?

Dr. Shabtai Cohen

Agricultural Research Organization (ARO)/Volcani, Israel
Session: Plant Hydraulics in Response to Environmental Stress

Palm trees are arboreal monocots that don't grow secondary xylem. While in dicot and
coniferous trees sap flux density is high in the stem's recent outer secondary xylem and
decreases inward, in palm trees studies have shown that flux density is high in the inner stem
and decreases outward. As date palms are economically important, understanding their water
use is of great interest. In the past two decades a number of studies have demonstrated that
sap flow can be measured with thermal dissipation probes, but few studies have focused on flux
distribution in the stem.

We measured sap flow at two depths and two azimuths along with 3-D electrical resistivity
tomography (ERT) in the stem of a canary date palm tree, located at the Volcani Center in Bet
Dagan. We hypothesized that 3-D images from ERT, which informs mainly water content, would
provide insight about the radial distribution of sap flow and water capacitance of the stem.

The tree was not irrigated for some time prior to the experiment, which began in May 2023, and
continued into early 2024. We irrigated continuously for three days and then followed sap flow
and ERT as the stem rehydrated and sap flow increased. ERT showed high resistivity at the
center of the stem (relatively low water content), a ring of approximately 5 cm width with lower
resistivity half (to 2/3) way into the stem, and higher resistivity toward the outer stem. Seasonal
courses of changes in resistivity resembled those of canopy conductance.
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[121]Can We Quantify Carbon Sequestration in Agricultural Soil?
Dr. Shahar Baram

Agricultural Research Organization (ARO)/Volcani, Israel

Session: Soil Carbon Sequestration in Arid and Semi-Arid Regions

Since soil is a highly complex ecosystem, the relationship between organic matter inputs and
increased carbon storage, reduced greenhouse gas emissions, and improved nutrient uptake
efficiency is not straightforward and varies across climates and soil types. Many methods have
been developed to characterize the soils' carbon fractions (e.g., mineral-associated organic
carbon (MAOC), particulate organic carbon (POC), labile carbon, thermal ramping, etc.)
Thermogravimetric Analysis (TGA) and hyperspectral spectroscopy are simple methods that
allow rapid analysis of soil properties such as total carbon and nitrogen content and the stability
of different carbon fractions. Despite the growing carbon market, there is still a significant
knowledge gap regarding the effects of agricultural practices on soil carbon and nitrogen cycles,
carbon sequestration, and greenhouse gas emissions. This study aims to reduce these
knowledge gaps through field measurements and laboratory experiments. We aim to examine
the impact of agricultural practices on soil carbon and nitrogen cycles and their environmental
implications. Specifically, the research will address the following goals:

e Develop a method to assess soil carbon stability, the lifespan of different carbon
fractions, and carbon accumulation rates.

e Quantify the impact of conservation/regenerative agriculture on emissions of methane
(CH4), nitrous oxide (N,0), reactive ammonia gas (NH3), and soil respiration (CO,).

e Examine the effect of conservation agriculture on soil nitrogen availability and the
biochemical mechanisms governing it.

® Achieving these goals by the end of the three-year study will provide a knowledge base
and quantitative reference point for evaluating the impact of regenerative agriculture on
soil and the environment, compared to conventional agriculture and natural areas.
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[122]Building Adaptive Capacity: Healthcare Providers' and Managers'
Responses to the 2022-2024 Cholera Outbreak and Extreme Weather

Events in Rural Malawi

Ms. Shahar Livne

Ben Gurion University of the Negev, Israel

Session: Health Session: Building Climate Resilience in Health Systems

Over the past decade, climate change has intensified cyclone patterns in Malawi, causing
widespread devastation to communities, infrastructures and the health system. These events
have exacerbated public health crises, including the 2022-2023 cholera outbreak, which
recorded over 58,000 cases and 1,700 deaths. The health system faced challenges in delivering
services amid these interconnected crises: responding to cyclone aftermaths, the cholera
outbreak, and maintaining routine healthcare in resource-constrained settings.

Drawing from policy document reviews and 24 in-depth interviews with healthcare providers,
managers, and disaster management officers in Neno and Chikwawa Districts, this study
explores adapting practices, structures and protocols to address these emergencies. This
research is a part of collaboration between Ben-Gurion University of the Negev and Partners in
Health Malawi.

The findings reveal ad-hoc and institutional adaptations. These adaptations include enhanced
coordination between local government, NGOs, health facilities, and community committees
and the development of formal emergency preparedness and response mechanisms. At
facility-level, strategies included personnel redeployment, temporary facilities rehabilitation,
outbreak control, and community mobilization, leveraging existing community relationships.
However, implementing these response mechanisms depended heavily on NGOs and
international agencies, as outbreak severity and displaced populations created needs exceeding
state resources and capacity.

While these adaptations mitigated immediate impacts, long-term vulnerabilities persist due to
inadequate investment in preparedness and infrastructure rehabilitation, perpetuating
conditions for future outbreaks. By documenting and analyzing these strategies, this research
shows formalization processes for multiple-disasters preparedness in resource-constrained
health systems. Findings identify strengths and limitations of current adaptation strategies,
informing more resilient disaster management policies.
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[123]Multi-Generational Adaptation of a Generalist Insect to a
Marginally-Suitable Host: The Evolved Transcriptional Responses and

their Genomic Regulation

Prof. Shai Morin

The Hebrew University of Jerusalem, Israel

Session: Resilience, Vulnerability and Adaptation: Climate Change Effects on
Plant-Insect Interactions

Generalist insect herbivores, such as the phloem-feeding whitefly Bemisia tabaci, can rapidly
adapt to a broad range of suitable host plants. However, their adaptation mechanisms, when
restricted to novel and marginally suitable hosts over multiple generations, remain poorly
understood. We established a multi-generational experimental system using B. tabaci
populations reared for over 34 generations on either cotton (suitable host) or habanero-pepper
(marginally-suitable host with initial survival of <5%) to investigate performance, gene
expression, and genomic regulation.

Reciprocal host performance tests at optimal (30 °C) and mild-stress (24 °C) conditions revealed
that the pepper-adapted population increased survival on habanero pepper to >60%, albeit
with reduced fitness on cotton and sensitivity to temperature stress. Transcriptomic analysis
showed significant upregulation of cuticle structural genes and downregulation of cysteine-type
peptidases, including cathepsin B, which may attenuate plant defense activation.

We further examined the roles in adaptation to habanero-pepper of changes in epigenetic
patterning (alterations in DNA methylation) and sequence variation in promoter regions. While
overall DNA methylation patterns differed between host-adapted populations, methylation
changes did not correlate directly with expression levels. Instead, a functional pattern emerged:
housekeeping genes were  hypermethylated with  stable expression, while
environmental-response genes were hypomethylated and highly variable. Promoter variation
analyses suggested selection for alleles potentially contributing to host adaptation.

Our findings suggest that both epigenetic mechanisms and genetic variation contribute to

adaptive responses in generalist herbivores, facilitating survival and performance on novel,
suboptimal hosts across generations.
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[124] Automated Root Phenotyping: Response of Root Growth and Yield
to Different Nitrogen and Irrigation Regimes

Ms. Sharon Chemweno

Ben Gurion University of the Negev, Israel

Session: Precision Agriculture in Drylands

The root system plays a crucial role in optimizing fertigation (fertilizer and water application) for
improved crop productivity and enhanced nitrogen (N) and water use efficiency. However,
optimization remains challenging due to the difficulty of accurately characterizing root
dynamics, particularly in field conditions. Automated continuous root phenotyping can provide
information to address the gap. This study investigated the response of bell pepper roots to N
application and soil moisture-based irrigation, while testing a convolutional neural network
(CNN)-based model for estimating total root length (TRL). The experiment was conducted in a
greenhouse using 11 automated minirhizotron (MR) systems with two treatments: 100 ppm N
(control) and 50 ppm N + triggered irrigation (low N). Irrigation was triggered at a VWC of 8.4%,
at 20 cm depth. A total of 32,990 MR images were analyzed using the CNN-based model,
alongside 1,087 manually annotated images using Rootfly for model improvement. Low N
promoted higher TRL and greater root length density at 30 cm depth, and continuous TRL
measurements indicated a greater increase over time in the low N treatment compared to the
control. Control achieved ~31% higher yield, although root growth and NUE were enhanced
under low N. The model improved TRL estimation accuracy from R? = 0.96 to 0.98 on images
collected at 14-21 day intervals, and from R? = 0.89 to 0.97 for continuous TRL after model
retraining. The findings show that automated root phenotyping can reliably capture root
responses, supporting precision agriculture by providing real-time root growth information.
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[125]Precipitation Legacies in Brachypodium Ecotypes affect the

Rhizosphere Bacterial Diversity
Ms. Sheetal Sheetal

The Hebrew University of Jerusalem, Israel
Session: Adaptations along Gradients

Rhizosphere microbiome plays a crucial role in enhancing the ability of plants to adapt to
various environmental stress conditions, especially in ecosystems facing rapid climatic shifts,
where soil and water availability influence both plant growth and microbial assembly.
Brachypodium spp., a model species for cereal crops such as wheat, naturally occurs in
hyper-arid to humid habitats and may possess adaptive strategies mediated through its
rhizosphere microbiome. In this study, we investigated the rhizosphere bacterial communities of
Brachypodium spp. across a precipitation gradient in Israel and established a bacterial culture
collection from Brachypodium spp. rhizosphere. Here we performed 16S r RNA amplicon
sequencing of the rhizosphere microbiome of Brachypodium ecotypes naturally growing (NP) in
seven locations with different precipitation levels and from twelve Brachypodium ecotypes
growing in an agricultural soil in a common garden experiment (CGP), for which seeds were
originally collected from 12 locations with different precipitation records. Our results revealed
that Actinobacteriota and Proteobacteria were the most abundant bacteria phyla across both
collections. Interestingly, the CGP plants grown under controlled uniform conditions exerted a
similar pattern of microbial diversity as plants from the NP collection, collected from similar
geographic origin. This may indicate plant environmental memory, wherein a plant’s previous
environmental conditions explain its rhizosphere microbiome composition. Together, these
findings underscore the importance of environmental memory in plants and offer a promising
strategy for climate-smart agriculture by enhancing crop resilience through plant legacy
responses to past environmental stresses.

-152-



[126] A One Health Approach to Vector-Borne Diseases in an Era of
Climate Change

Ms. Shelly Fisher Even Tzur

Tel Aviv University, Israel

Session: Health Session: Building Climate Resilience in Health Systems

The One Health approach emphasizes the interconnectedness of human, animal, and
environmental health, offering a multidisciplinary lens through which to understand and
address complex health challenges. Vector-borne diseases (VBDs), transmitted by mosquitoes
and other arthropods, exemplify this interconnection, as their transmission is shaped by
ecological conditions and environmental change.

This presentation will use West Nile Fever (WNF) as a case study to explore how the One Health
framework can help us understand and respond to climate-sensitive health risks. WNF is a
mosquito-borne disease maintained in bird populations with incidental transmission to humans.

Recent research has pointed to the potential influence of climatic and environmental
factors—such as rising temperatures, heatwaves, altered rainfall, and land-use changes—on the
dynamics of VBDs, including WNF. While many questions remain open, these trends highlight
the importance of integrated approaches that can consider multiple drivers of disease risk.
Israel, situated in the rapidly warming Eastern Mediterranean, presents a unique setting for
investigating these connections, due to its climatic variability, diverse ecosystems, and central
role in bird migration routes. The presentation will review recent epidemiological patterns in
Israel, focusing on the 2024 outbreak, which resulted in over 900 confirmed cases and 74
deaths. It will provide a conceptual overview of the One Health framework and review current
knowledge on the environmental and climatic factors that may shape WNF dynamics. The goal
is to lay the groundwork for future research that seeks to clarify these relationships and support
more effective public health strategies in the face of global environmental change.
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[127]Dryland Systems: Integrating Human, Agricultural, and Ecological

Dimensions from Global to National and Local Scales
Prof. Shimon Rachmilevitch

Ben-Gurion University of the Negev, Israel

Session: Desert Data

Dryland regions, home to nearly two billion people, are undergoing rapid transformation driven
by climate pressures, land-use change, and demographic shifts. Addressing these challenges
requires an integrated understanding of how human communities, agricultural systems, and
ecological processes interact across scales. This talk presents a multi-level analytical
framework—Ilinking global patterns, national trends, and localized field insights. The Israel
region serves as a unique microcosm of global drylands: a densely inhabited, highly managed,
and environmentally stressed landscape where agricultural innovation, socio-political
complexity, and ecological fragility converge in a concentrated space. Insights from Israel
illustrate broader dynamics observed worldwide and offer scalable approaches for researching
agricultural, health and ecological trends unique to arid regions.
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[128]Black Soldier Fly Larvae as a Tool for Sustainable Waste

Conversion, Producing Protein, Therapeutants and Fertilizer

Ms. Sigrid Penno-Winters

Central and Northern Arava-Tamar R&D and Ben-Gurion University of the Negev, Israel
Session: Unlocking the Potential of Black Soldier Fly (BSF) for a Sustainable Future

Black soldier fly (Hermetia illucens) larvae (BSFL) are emerging as a sustainable solution for
converting agricultural waste into valuable resources. Here we show, BSFL grown on different
agricultural wastes varying in yield and proximate composition, and their use as a fish feed
ingredient, a source for anti-pathogens, and the application of BSFL growth residues for plant
fertilization.

BSFL reared on vegetable, fruit, and leafy green wastes yielded in variable biomass of 62, 86 and
46 g wet weight per kg waste, respectively and 39, 29 and 47% protein and 43, 65 and 17% lipid
content, respectively. Fish feeds with 10-20% vegetable waste-grown BSFL inclusions,
supported Nile tilapia growth equivalent to standard diets. BSFL extracts exhibited antimicrobial
activity, inhibiting growth of common fish bacterial (Streptococcus iniea, Vibrio sp.) and plant
fungal (Botrytis cinerea, Rhizoctonia solani) pathogens. Lauric acid, a major fatty acid in BSFL,
was linked to full ex vivo mortality of the parasitic fish worm Gyrodactylus turnbulli. Fish fed
with BSFL feeds showed elevated lauric acid levels in liver and muscle tissue.

In plant growth experiments, 20% addition of BSFL growth residues (composed of frass and
waste remains) as sole fertilizer, supported lettuce and basil growth comparably to the use of
inorganic fertilizers, while broccoli yield was slightly reduced.

These results highlight the use of BSFL as a multifunctional platform for waste reduction and
recycling, alternative protein production, disease control, and organic fertilization, offering
significant improvement of circularity and sustainability in both, aquaculture and agriculture
systems.
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[129]Perceptions and Coping Strategies with Climate Change among
Vulnerable Bedouin Populations in the Negev

Ms. Soha Natour

Ben-Gurion University of the Negev, Israel

Session: Health Session: Climate Justice and Health in Arid Regions

Introduction: The Negev region is a climate change hotspot where vulnerable
populations—such as ethnic minorities, single mothers, children, the poorly housed, and
undocumented migrants—face heightened health risks due to structural marginalization and
limited access to healthcare, resources, and decision-making processes.

This study explores the perceptions and lived experiences of vulnerable Bedouin communities in
relation to climate-related health and welfare impacts, maps institutional and community-based
coping mechanisms, and develops a model for climate-resilient healthcare and welfare systems.

Methodology: The findings of the study draw from ten focus groups (7—10 participants each)
involving Bedouin residents, health professionals, and policymakers, along with 30
semi-structured interviews with stakeholders from healthcare and community leadership.

Findings: Preliminary results indicate significant health and structural vulnerabilities among
Bedouin populations in the Negev. Participants address the negative impacts of climate change
and the associated health risks, particularly for women, the elderly, and those with chronic
conditions. In addition, three dimensions of climate risk perception emerged from the study —
cognitive, experiential and sociocultural. These risks are amplified by structural inequalities and
poor access to healthcare and infrastructure. Due to historical marginalization and institutional
neglect, trust in government systems is low. As a result, communities rely on local knowledge,
mutual aid, and informal support networks to cope with climate-related challenges.

Conclusions: The findings highlight climate injustice: those least responsible bear the greatest
burden. Addressing this requires equitable, community-driven adaptation strategies rooted in
resilience, inclusion, and cultural relevance. The results of the study call for new coping models
that integrate community resilience into local health and welfare policy.
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[130]What Trees Exude Matters: Metabolite Identity Drives MAOM

Formation

Ms. Sophie Obersteiner

Weizmann Institute of Science, Israel

Session: Soil Carbon Sequestration in Arid and Semi-Arid Regions

Tree processes belowground are highly complex and strongly affect the soil carbon (C). Trees
assimilate C and allocate up to 20% of the C to the rhizosphere as root exudates. Abiotic factors
such as drought strongly affect trees' physiology and influence root exudation. However, little is
known how drought - induced shifts in root exudates will affect long-term soil C storage.

We investigated seasonal dynamics and the effects of intensified drought—simulated through a
rain-exclusion treatment - on root exudation rate and composition in Pinus, Pistacia and
Quercus in a mixed Mediterranean forest. Two years of monitoring revealed exudation rates
increased under seasonal drought across species, and exudate chemistry shifted in species- and
season-specific patterns that mirror shallow-, intermediate-, and deep-rooting strategies.
Rain-exclusion treatment showed no effect on root exudation.

In a follow-up experiment, we investigated the effect of 13C labelled "drought" and "control"
metabolite mixtures - identified in our previous study - on soil C storage. *C-labelled C mixtures
revealed that sugars were preferentially integrated into the mineral-associated organic C
(MAOM) fraction of the soil, more so than amino acids or organic acids, regardless of soil
moisture conditions.

Our results corroborate that exudation amount and composition vary by species and season,
and that metabolite identity steers soil C pathways. We highlight the need to consider
metabolite-level interactions in forest C cycling models under climate change.
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[131] The Spatial Structure of the Ectomycorrhizal Fungal Communities

in Pine Forests along an Aridity Gradient
Dr. Stav Livne Luzon

Weizmann Institute of Science, Israel

Session: Adaptations along Gradients

Understanding how aridity shapes fungal communities is essential for predicting ecosystem
responses to climate change. We investigated the richness, community composition, and spatial
structure of ectomycorrhizal (ECM) and saprotrophic (SAP) fungi along a sharp aridity gradient.
The mono-dominated pine forests along the steep precipitation gradient enabled us to test the
effect of climate on distance decay patterns of soil fungi without the often-confounding effects
of the dominating vegetation type. We conducted nested soil sampling in 4 Mediterranean
climates and 5 semi-arid and arid forests along the precipitation gradient (250-800 mm annual
precipitation) and examined the distance decay patterns of both SAP and ECM fungi at different
spatial scales. High-throughput sequencing of soil DNA revealed that both fungal richness and
diversity increased with precipitation. Fungal communities showed significant spatial
autocorrelation at multiple scales, with stronger distance decay patterns in the Mediterranean
than arid forests. ECM and SAP communities in arid sites were largely subsets of the
Mediterranean climate communities, and while stochastic assembly processes dominated under
such mesic conditions, deterministic processes prevailed in arid regions, particularly for ECM
fungi. Our results demonstrate that aridity reduces fungal richness and stochasticity, and that
climate independently structures fungal communities even under uniform vegetation. This
study highlights the need to consider scale-dependent ecological processes and emphasizes the
role of climate, beyond vegetation, in shaping fungal community assembly.
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[132]Healthy Hydration for a Thirsty Planet: Coping with Heat in

Dryland Communities

Prof. Stavros Kavouras

Arizona State University, USA

Session: Health Session: Local Food Systems, Nutrition and Health

Water, though essential for life, remains one of the least studied nutrients in human health. In
dryland regions, where heat stress and water scarcity intersect, maintaining healthy hydration is
a growing public health challenge. This presentation explores the physiological, behavioral, and
environmental determinants of hydration, emphasizing how underhydration—distinct from
overt dehydration—adversely affects health and resilience. Evidence from population studies
shows that inadequate water intake is highly prevalent, particularly among older adults and
marginalized groups, and is associated with elevated vasopressin levels, increased risk for
kidney and metabolic diseases, impaired cognition, and reduced heat tolerance. Physiological
mechanisms involving vasopressin, aldosterone, and renin highlight the body’s complex
regulation of water balance under heat stress. Promoting healthy hydration—through accessible
water sources, culturally appropriate education, and supportive policies—can reduce disease
risk and enhance human adaptation to a warming, drying world. As global temperatures rise
and desertification expands, understanding and implementing effective hydration strategies is
critical for protecting health, productivity, and wellbeing in dryland communities.
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[133] Capacity Building for Sustainable Agriculture, Water Harvesting,

Grazing Management, and Afforestation in Turkana, Kenya
Mr. Steve Munene

Furrows in the Desert, Kenya

Session: KKL: Forest Management in Arid and Semi-Arid Environments

Adaptive forest management, guided by clearly defined objectives and long-term ecological
research, is a vital strategy for dryland restoration. Turkana, one of Kenya’s driest and most
ecologically fragile regions, faces persistent challenges of water scarcity, land degradation, and
food insecurity. For the past 13 years, the Furrows in the Desert (FID) program run by
missionary community of St. Paul apostles (MCSPA), with support from KKL-JNF and other
partners, has worked with over 70 farming groups in northern Turkana and is now expanding
into central and southern areas. The initiative promotes integrated land management through
sustainable agriculture, water harvesting, afforestation, and grazing management. The farming
clusters operate around centralized, solar-powered water systems that enable efficient drip
irrigation. Alongside farming, communities are trained in water conservation techniques,
including watershed management and rainwater harvesting, improving agricultural productivity
and food security. Afforestation efforts, using native and fruit tree species, to strengthen soil
structure, provide shade and windbreaks, support biodiversity, and contribute to nutrition and
livelihoods. Improved grazing practices are also being introduced to rehabilitate degraded
rangelands, increase fodder availability, reduce pressure on natural vegetation, and enhance
aquifer recharge. By integrating farming, forestry, and livestock management under an
agro-silvopastoral model, the program demonstrates that community-driven capacity building
can transform arid landscapes into productive, resilient ecosystems. The Turkana experience
offers practical lessons and scalable strategies for sustainable dryland restoration and climate
adaptation across Africa and other semi-arid regions.
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[134]Re-Memories

Ms. Suzan Abu Kosh

Shamoon College of Engineering - SCE, Israel

Session: Urban Populations on the Desert Fringes: Intersections of Nature, Culture, and Leisure

This project explores how traditional building practices of the Negev can be reinterpreted and
reactivated through a contemporary architectural vision. At its heart stands a large
self-supporting shell woven from palm frond arches. The canopy is not only a structural solution
but also a spatial gesture: it creates shade, defines open areas, and produces a dynamic play of
light and shadow. Importantly, the project does not invent a new language from nothing—it
develops and reimagines an older way of building that once shaped daily life in the region, but
has since been abandoned or replaced by other methods.

The design approach combines respect for what already exists with a vision for the future.
Historical buildings on the site are preserved, while the new additions are deliberately light and
minimal. Instead of constructing enclosed volumes, walls are introduced only at certain points,
shaping open and flexible spaces that can adapt to different needs—workshops, exhibitions, a
studio, library, archive, or community gatherings.

The choice of materials reflects both economic and cultural critique. Zinc sheets, wood, iron,
glass, and fabric are the same everyday materials found in nearby unrecognized villages. Their
deliberate use is not only affordable and sustainable but also an architectural statement,
exposing the reality of fragile, temporary construction and the politics of erasure in the desert.
In this way, the project connects the new center with its social and geographic surroundings.

Even the structural legs of the shell are given additional meaning. Beyond carrying the main
loads, some are transformed into functional elements—for example, one becomes an outdoor

library, where the arches themselves turn into bookshelves.

Ultimately, the project is not just a canopy. It is a living environment that reconnects memory
with the present, offering a resilient and creative response to life in the desert.
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[135]Interactive Effects of Climate and Land-Use on

Plant-Herbivore-Parasitoid Communities

Prof. Tamar Keasar

The University of Haifa, Israel

Session: Resilience, Vulnerability and Adaptation: Climate Change Effects on
Plant-Insect Interactions

Climate models forecast declining rainfall in the Middle East over the next decades. Drought
often reduces the abundance and diversity of plants, insect herbivores, and their natural
enemies in natural habitats. However, these effects may be weaker in irrigated agroecosystems,
which experience lower water stress. We asked how rainfall and land use (natural vs.
agricultural) interactively affect plant-insect abundances in a tritrophic community. We sampled
herbaceous plants, herbivorous insects, and parasitoid wasps in transects that extended from
the center of irrigated pomegranate orchards into nearby semi-natural habitats, along Israel’s
north-south rainfall gradient. Mean annual rainfall positively affected the abundance of all three
trophic levels in the semi-natural habitats. The abundances of plants and herbivores increased
with rainfall in the orchard margins, but not in the center of the orchards. Parasitoid abundance
was unaffected by rainfall in all locations within the orchards. Focusing on the parasitoid
communities, we found that climate-related variables better predicted species composition
than land use. Parasitism on planthoppers and leafhoppers, endoparasitism, idiobiosis and egg
parasitism were associated with mesic conditions. Parasitism on whiteflies, ectoparasitism,
koinobiosis and development on larval hosts correlated positively with arid sites and seasons.
We hypothesize that these life-history traits will become more common in parasitoid
communities under future conditions of higher aridity. We further expect smaller effects of
climate drying on tritrophic interactions in irrigated fields than in semi-natural habitats.
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[136] Evaluation of Soil Erosion and Biomass in Agricultural Tillage

Practices using UAV LiDAR-Based Remote Sensing
Dr. Tamir Caras

Ben Gurion University of the Negev, Israel

Session: Application of Remote Sensing for Degraded Land

Soil erosion, the detachment and transport of topsoil by water and wind, is a major driver of
land degradation in dryland agriculture. While natural factors such as rainfall, soil, and
topography influence erosion, management practices, particularly tillage, strongly amplify its
effects. This study quantified erosion and biomass under different tillage practices using
UAV-based LiDAR, multispectral, and RGB data at the Gilat LTER research station in the northern
Negev, Israel. Four treatments: disk cultivation, minimum tillage (cultivator tillage/kilter), and
no-tillage with/without controlled grazing, were applied within a single wheat field to isolate
management effects while holding site factors constant. Over two growing seasons, field
measurements (sediment traps and biomass harvests) were combined with UAV-derived
indicators, including microtopographic roughness and net volume change from LiDAR, as well as
vegetation cover indices from spectral imagery. The Revised Universal Soil Loss Equation
(RUSLE) was also applied at micro- (1 cm) and macro-scale (4 m) resolutions using UAV-derived
inputs. Results showed clear differences among treatments: Disk and cultivator tillage plots
exhibited higher erosion rates, reduced biomass, and altering vegetation composition, whereas
no-tillage plots retained more soil and biomass. Interestingly, ungrazed no-tillage plots
experienced greater erosion than grazed plots, suggesting that grazing influenced ground cover
structure and surface compaction. Cumulative RS estimates for trap-plots corresponded closely
with sediment-trap empirical measurements, supporting the reliability of UAV-based data
collection. Overall, UAV remote sensing proved effective for field-scale erosion monitoring.
Findings highlight that tillage choice critically shapes soil stability and productivity in dryland
systems, providing practical insights for sustainable land management.
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[137]Grapevine Cultivars' Responses to Heat Waves by Integrating

Metabolic Metrics and Thermal Remote Sensing
Dr. Tamir Caras

Ben Gurion University of the Negev, Israel

Session: Digital Agriculture for Sustainable Production

Heat waves, increasing in frequency and duration due to climate change, profoundly affect
grapevine physiology, particularly sugar accumulation and transport. Cultivars differ in their
tolerance to heat stress and can be categorized into three strategies: resistant, maintaining
transpiration and metabolic activity; resilient, exhibiting transient stomatal closure with
subsequent recovery; and sensitive, showing metabolic cessation with limited recovery. This
study evaluated cultivar responses to extreme heat events in 2022 and 2023, quantified
recovery rates, and tested the use of UAV thermal imagery as a tool for detecting heat stress. Six
grapevine cultivars were monitored in a research plot in the Negev, Israel. UAV flights were
conducted at 08:00, 12:00, and 16:00 on days following heat waves, alongside ground-based
measurements of leaf temperature, water-use efficiency (WUE), and metabolomic profiles. Data
analysis focused on diurnal canopy temperature trends, correlations between UAV thermal data
and ground observations, and classification of cultivars according to heat-response strategies.
Results revealed distinct cultivar responses: Syrah exhibited resistance by sustaining
photosynthesis throughout the day. Petit Sirah, Pinot Noir, and Tempranillo displayed resilience,
recovering after midday stress. In contrast, Petit Verdot and Sangiovese were sensitive, failing to
regain full activity. UAV thermal imagery correlated strongly with ground-based measurements
(R2 = 0.82), confirming its effectiveness as a semi-automated phenotyping tool for monitoring
heat stress and recovery for climate change adaptation. These findings highlight the potential of
thermal remote sensing to complement physiological and metabolic metrics, providing an
efficient approach for screening cultivar resilience and guiding vineyard management under
intensifying climate stress.
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[138]High and Variable Hydraulic Resistance to Embolism among Three
Asian Juniper Species

Dr. Tamir Klein

Weizmann Institute of Science, Israel

Session: Plant Hydraulics in Response to Environmental Stress

Over a background of a warming planet, with increasing occurrence of extreme climate events,
junipers stand out as tree species thriving in inhospitable environments, enduring the cold, hot,
and dry conditions. As part of the drought-adapted Cupressaceae Gray, some juniper species
have been identified as having among the most negative P50 values (vulnerability to xylem
embolism) in the plant kingdom. Still, previous analyses skipped many Asian juniper species,
some of which grow in arid conditions. Here we measured xylem vulnerability to embolism in
three, yet unexplored, Asian juniper species: Juniperus drupacea growing in Israel, and J.
pseudosabina and J. seravschanica growing in Uzbekistan. Branches were sampled from five
trees per species and vulnerability curves were constructed using the Cavitron method, from
which P50 was calculated. Xylem anatomy measurements were used to define torus overlap
and maximum xylem specific hydraulic conductivity. These drought related traits were tested
against species and site climate, and in the context of species phylogeny. P50 of the Eastern
Mediterranean J. drupacea was -11.8+0.3 MPa, much more negative than that of the two Asian
junipers measured here, but within the same range of P50 values measured in European and
North American junipers. P50 was more negative with mean annual temperature and with
aridity index of the driest quarter at both species (climatic conditions at the entire distribution
range) and site levels. We did not find the relationships generally observed in conifers between
the properties of xylem pit membrane and vulnerability to embolism, nor with the overall
aridity of the environment. To the best of our knowledge, our observations identify J. drupacea
as the most drought-tolerant tree species in Asia.
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[139]Modeling Seasonal Water Status and Predicting Yield in Almond

Orchards Using UAV Multi-Sensor and Meteorological Data
Dr. Tarin Paz-Kagan

Ben Gurion University of the Negev, Israel

Session: Precision Agriculture in Drylands

Effective monitoring of plant water status (PWS) is critical for optimizing irrigation and
sustaining productivity in commercial orchards. Stem water potential (SWP) and trunk growth
rate (TGR) are reliable indicators of water stress; however, labor-intensive measurement
methods limit their application. This study develops and validates a scalable framework to
model seasonal dynamics of SWP and TGR and predict yield in almond orchards by integrating
UAV-based multi-sensor imagery with meteorological and irrigation data. Over two growing
seasons (2022-2023), multispectral, thermal, and LiDAR data were collected for 60 trees,
alongside physiological and environmental measurements. Random Forest models achieved
high predictive accuracy, including robust performance in the independent test set (Plot A: R? =
0.79 for SWP, 0.78 for TGR, and 0.87 for yield), demonstrating strong generalizability across
orchard plots. Canopy temperature, red-edge vegetation indices, and the crop water stress
index were key predictors of SWP, while irrigation volume and chlorophyll-related indices
influenced TGR. Yield prediction was strongly driven by early-season SWP, TGR, and canopy
nitrogen content. Fuzzy clustering of SWP and TGR seasonal curves revealed distinct
stress-response groups, with membership in the most stressed cluster associated with a yield
reduction of up to 76%. These findings highlight the potential of combining UAV imagery,
physiological indicators, and machine learning to deliver spatially explicit, tree-level predictions
of water stress and yield. The framework provides actionable insights for precision irrigation and
resource management in perennial orchard systems.
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[140] Geoecological Characterization of Salt-Affected Landscapes in
Hungary

Prof. Tibor T6th

Institute for Soil Sciences, Centre For Agricultural Research, Hungary

Session: Geo-ecological Functioning of Drylands under Climatic Change

In the introductory section, the paper presents the areas that display characteristics typical of
arid lands in Hungary; the magnitude of the problems related to their use; and general
awareness of the increase in climatic dryness.

The following section describes various aspects of salt-affected landscapes, such as their
formation, geology, geomorphology, hydrology, hydrochemistry, soil science, vegetation, fauna,
and use.

Using examples of altitudinal zoning of salt-affected landscapes, the interrelationship between
hydrogeological and soil characteristics and plants and animals, as well as potential land use, is
illustrated.

The spatial and temporal variability inherent in various spatial and temporal scales is explained.

The final section discusses land use problems, such as reclamation and protection, from a
historical perspective.
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[141]Abiotic/biotic Partitioning of Soil CO2 Flux in Arid and Hyper-Arid

Soils

Ms. Thi Thuc Nguyen

Ben Gurion University of the Negev, Israel

Session: Soil Carbon Sequestration in Arid and Semi-Arid Regions

Resolving the role of arid and hyper-arid regions in the global carbon cycle and their influence
on atmospheric CO2 concentrations remains a significant challenge, both theoretically and
practically. Theoretical challenges stem from the widespread underestimation of these
seemingly lifeless regions, while practical barriers arise from the logistical and financial
limitations of conducting studies in hyper-arid soils. Although a few studies have quantified
surface flux and net carbon sink in these areas, most lack continuous, long-term monitoring of
soil CO2 concentrations and flux. As a result, our understanding of these regions is largely based
on "snapshot" assessments, which may fail to capture their true role. Furthermore, even with
knowledge of total flux, it remains a "black box" unless the contributions of biotic and abiotic
mechanisms to CO2 fluxes are disentangled. In our study, CO2 sensors and automated flux
chambers installed at subsurface and surface respectively, have been used to continuously
monitor soil CO2 concentration and flux at arid and hyper-arid sites in the Negev Desert. Based
on this data, we will conduct a CO2 source-sink assessment for each site. Biotic-abiotic
partitioning analyses, utilizing modeling and isotopic tools will be used to further elucidate the
sources driving CO2 fluxes in arid and hyper-arid environments. By identifying the distinct
contributions of biotic and abiotic processes to CO2 flux, we can refine our understanding of the
role arid and hyper-arid ecosystems play in the global carbon cycle and improve our predictions
of how these ecosystems may respond to future climate change.
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[142]1dentification of Microbial Species and Genes Associated with

Drought Tolerance in Desert Brassicaceae
Dr. Tingting Song

The Hebrew University of Jerusalem, Israel

Session: Dryland Plant Ecology

Understanding plant-microbe interactions under drought conditions is essential for enhancing
plant resilience. We investigated drought-associated microbial taxa and functions recruited by
desert-adapted Brassicaceae species. In a common garden experiment, we analyzed the
microbiomes of Brassicaceae species, including three pairs with contrasting drought tolerance,
grown in soils collected from three regions differing in precipitation levels (arid, semi-arid, and
humid). Plants were subjected to well-watered and water-limiting conditions. Using 16S rRNA
amplicon sequencing and shotgun metagenomics, we identified microbial taxa and genes
preferentially enriched under drought stress. Our results highlight specific bacterial taxa
consistently associated with drought tolerance across multiple plant hosts, indicating core
microbial adaptations. Additionally, we reveal host-specific recruitment patterns of microbial
communities, underscoring the influence of plant genotype on microbiome composition under
drought conditions. This work contributes to understanding how plant-associated microbiota
facilitates survival in arid environments and will assist in identifying drought-associated
microbial species and genes within desert plant microbiomes.
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[143]Biocrust Development Determines Soil Restoration Success of

Hyper-Arid Phosphate Mines Using Imaging Spectroscopy
Mr. Tom Collier

Ben Gurion University of the Negev, Israel

Session: Application of Remote Sensing for Degraded Land

Restoration of mined lands in hyper-arid environments is challenging and requires spatially
explicit indicators of recovery. In drylands, biological soil crusts (biocrusts) are critical to soil
stability, water retention, and erosion control, making them valuable indicators of restoration
success. This study evaluates the ecological restoration of phosphate mining sites in the Zin
mines, Negev Desert, Israel, where topsoil application has been used since 2007. Restored plots
of different ages were compared to adjacent natural plots using imaging spectroscopy
(400-2500 nm) to detect biocrusts, assess spectral indices, and predict soil biochemical
properties. We introduce a novel Biocrust Chlorophyll-Cellulose Index (BCCI) based on
absorption features near 670 and 2300 nm and compare it with established indices. Soil organic
matter (SOM), proteins, and polysaccharides were predicted from image spectra using a stacked
ensemble (PLS-R, random forest, ridge meta-learner), achieving R? of 0.84 (SOM), 0.81
(proteins), and 0.76 (polysaccharides). Among spectral indices, the Brightness Index (Bl) and
BCCI, along with predicted polysaccharides, best distinguished between restored and natural
plots (P < 0.01), reflecting a trend of higher values in older topsoil-restored sites and lower
values in sites lacking topsoil. A composite of BCCI, Bl, and polysaccharides effectively mapped
surface condition, while PCA-weighted indices and Getis—Ord Gi* hotspot analysis identified
clusters of biocrust abundance and zones of poor recovery. Together, these tools provide a
scalable, spatially explicit framework for diagnosing restoration progress and guiding adaptive
management in hyper-arid mining areas, with potential applications to degraded dryland
ecosystems globally.
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[144]Flood Monitoring in the Desert
Mr. Tomer Shimony

Dead Sea and Arava Center, Israel

Session: Ecohydrology in Drylands

As part of the activities of the Desert Flood Research Center (DFRC), systematic monitoring of
flood frequency and intensity is conducted at stream—road crossings along three main routes in
southern Israel: Route 90 (from Eilat to Lido Junction), Route 40 (from Eilat to Midreshet
Ben-Gurion), and Route 12.

The goal of this monitoring is to establish a long-term database that will serve as a foundation
for future hydrological research and to make the information accessible to the public.

Monitoring has been carried out consistently following each potentially flood-inducing event
since 2020 in the Dead Sea and the Central Negev, and since 2018 in the Southern Negev and
Arava. Despite the relatively short duration of the dataset, several initial trends have been
identified, including a decrease in flood frequency during the autumn season and an increase in
flood occurrences in the northern Dead Sea region throughout the hydrological year.

Future research plans aim to expand the data infrastructure by including monitoring of streams

that are not located at road crossings, conducting cross-sectional measurements in desert
streams, and estimating peak discharges following flood events.
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[145] Exploring Root Microbiome Assembly in Vicarious Species of

Sisymbrium under Salt Stress
Ms. Tzila Vikniansky

The Hebrew University of Jerusalem, Israel
Session: Adaptions along Gradients

Soil salinization is a major agricultural challenge in arid regions. While crops have a hard time
coping with salinity stress, native wild plants that grow naturally in saline soil have evolved
various mechanisms to survive such harsh conditions. The Brassicaceae genus Sisymbrium is
found across Israel in two main species: Sisymbrium officinale which is found mainly in the
northern part of Israel, and Sisimbrium erucarya, found in the country’s arid south. Through
common garden experiments in the greenhouse, we found that Sisimbrium erucarya is better
adapted to salt stress than Sisymbrium officinale. This adaptation might be driven by bacteria
recruited to help cope with salt stress. Since it has been shown that the root microbiome can
vary with genotype, we hypothesize that harsh environments drive co-evolution between the
plant and its root microbiome. To test this hypothesis, we will compare root microbiome
assembly between these vicarious species. Further, to understand how native microbes protect
plants from salt stress, we constructed a Synthetic Community (SynCom) representing the
natural root microbiome found in the plants growing by the Dead Sea. We will examine how the
SynCom assembles in the root of both species under salt stress and screen the collection for
protective effects. By exploring native plant microbiomes from native soils, we anticipate to find
mechanisms that evolved to provide mutual benefits to the plant and its resident microbes.
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[146] Blooming Off-Beat: Flower Color, Phenology, and Pollinator Timing

in Anemones

Ms. Tzlil Labin

The University of Haifa, Israel

Session: Resilience, Vulnerability and Adaptation: Climate Change Effects on
Plant-Insect Interactions

Climate change exacerbates abiotic stressors like drought and reshapes the timing and
compatibility of plant—pollinator interactions. Flower color polymorphisms across
environmental clines can offer insights into plant responses to such changes. Anemone
coronaria, a widespread geophyte in Israel, exhibits red-only populations in arid regions and
both red-only and color-polymorphic populations in mesic Mediterranean habitats.

To explore drought resilience across flower-color morphs, we grew corms from arid and
Mediterranean origins under high and low irrigation in a common garden. The red morph
showed greater relative corm growth under low irrigation. It also flowered later than non-red,
regardless of irrigation treatment. Corm size was tightly linked to flowering time: larger corms
flowered earlier and for a longer duration, regardless of color. Red anemones from arid origins,
which had tiny corms, were therefore the last to flower.

To connect these patterns to pollination interactions, we monitored insect visits to experimental
flower arrays in three field sites over two flowering seasons. Bees and flies visited non-red
morphs in early season at Mediterranean sites, while glaphyrid beetles preferred red morphs
later in the season at an arid site.

Our findings suggest that under drought, red morphs gain a physiological edge and postpone
flowering - potentially enhancing encounters with their late-season beetle pollinators. Low
rainfall may also slow corm development in non-red morphs, delaying their earlier flowering
and shortening their overlap with key early-season pollinators. Such phenological shifts could
weaken pollination services in color-polymorphic populations and favor red-only populations
under climate stress.
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[147]Reduced Soil Microbial Diversity Lowers Plant Productivity but

does not Affect Seed Nutrient Content and Associated Microbes
Mr. Uttam Kumar

Ben-Gurion University of the Negev, Israel

Session: Dryland Plant Ecology

Plant-associated microorganisms are vital in nutrient uptake, disease suppression, and
enhancing plant resilience to extreme environmental conditions. While soil microbial
communities are known to influence plant development, the processes governing seed
microbiome assembly remain poorly understood. Specifically, it is unclear whether stochastic or
deterministic processes dominate this assembly. We hypothesized that reduced soil microbial
diversity would negatively impact plant productivity and the composition of associated
microbiota, but the functional diversity of seed-endophytes would not be affected
(deterministic influence from the host plant). To test this hypothesis, a microbial diversity
gradient was established using agriculture and corresponding y-irradiated soils, and surface
sterilized Setaria viridis seeds were grown for a full life cycle. 16S rRNA gene amplicon
sequencing confirmed a clear gradient in soil microbial diversity, with a-diversity (Richness,
Shannon, Phylogenetic diversity) and B-diversity showing distinct patterns across dilutions.
Reduced soil microbial diversity significantly decreased plant height, biomass, chlorophyll
content, photosynthetic efficiency, and seed vyield. Root biomass, length, volume, and tiller
number declined threefold under low-diversity conditions. These physiological reductions were
accompanied by elevated stress markers, including malondialdehyde (MDA), proline, and
anthocyanins, suggesting that soil microbial diversity decline acts as an environmental stress
factor. Despite these effects, seed nutrient content and microbial functional diversity remained
stable, indicating resilience that may safeguard reproductive success. Moreover, our statistical
analysis supports the hypothesis that deterministic processes largely govern seed microbial
assembly, highlighting the critical role of soil microbiomes in promoting plant vigor, enhancing
stress tolerance, and potentially buffering against environmental stresses.

-174-



[148] Water Relation in Olive Trees: Thinking about Varietal Differences

in Drought Adaptation

Dr. Uri Hochberg

Agricultural Research Organization (ARO)/Volcani, Israel

Session: Olive Cultivation under Desert Conditions; Opportunities and Challenges

Olive trees are remarkably drought-tolerant, despite a substantial variability between cultivars.
We first investigated the response of mature olive trees to severe dehydration during the long
Israeli summer. The trees acclimated to stem water potential (W) as low as -8.1 MPa over
seven dry months through a significant increase in leaf osmotic concentration. Despite likely
xylem cavitation, they sustained stomatal conductance and positive assimilation, fully
recovering after winter rains.

Then we compared 'Barnea’ (productive) and 'Souri' (drought-adapted) olive cultivars in a pot
experiment. Surprisingly, 'Souri's leaf hydraulic conductivity was more vulnerable to low W,
than 'Barnea's. However, 'Souri' compensated with higher osmotic content and cell rigidity,
allowing it to maintain optimal photochemical potential at lower W..,. Souri's lower
transpiration enabled it to withstand a longer drought while avoiding low 0. Barnea's larger
xylem vessels and hydraulic conductivity supported higher stomatal conductance and
assimilation rate, which nurtured its higher productivity but resulted in quick depletion of 6.
These results suggest that hydraulic resistance or the ability to sustain low 8 do not set the
tradeoff between productivity and drought adaptation in olive leaves.
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[149]Partners in Health Field-Based Experience in Integrated
Agricultural Innovations: A Pathway to Improved Livelihood and Health
Outcomes for Vulnerable Rural Households in Neno, Malawi, Southern

Africa

Mr. Victor Kanyema

Partners in Health, Malawi

Session: Health Session: Local Food Systems, Nutrition and Health

Background: In the last two decades, Malawi, a low-income country in southern Africa, has
faced severe droughts and dry spells, or heavy rains leading to floods, among others. Such
extreme weather events have devastating impacts on hundreds of thousands of families in an
already dire situation. These climate-related challenges have seriously damaged Malawi’s
agriculture, healthcare, infrastructure, and overall development indicators, calling for the urgent
need for effective climate adaptation and strategies.

Our approach: Partners In Health (PIH) has supported the Malawi government in responding to
climate change since 2007. The organization supports community-based adaptation strategies,
enhances local health systems to better respond to climate-related emergencies, and promotes
sustainable practices that reduce environmental impact. PIH aims to empower communities to
better withstand climate shocks, fostering long-term sustainability. This creates more resilient
communities capable of adapting to the escalating impacts of climate change while advancing
sustainable development goals.

Case example: In 2022, PIH identified 1,233 local farmers and distributed 1,773 goats, which,
when multiplied, should be passed on to other similar households. The goats are a source of
income, and their manure boosts soil fertility. Goat dung is a source of biogas for cooking, and
goats are resilient to climatic shocks.

Lessons learnt: Reducing climatic shocks and economic disparities that most communities face
remains the greatest need. This must be approached in a multi-sectoral manner by empowering
local farmers with relevant skills, information, and capacities, enabling them to develop
self-sustaining initiatives that can withstand the test of time, both before and after shocks.
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[150]Making Sense of the Anthropocene: The Moral Shift in Public

Discourse About Climate Change

Prof. William P. Barnett

Stanford University, USA

Session: Making Sense of the Anthropocene: The Moral Shift in Public Discourse about Climate
Change

How is humanity making sense of climate change? Some see it as a technical challenge and so
focus on issues such as the transition to renewable energy, biodiversity preservation, or carbon
dioxide sequestration. Others see it more as a behavioral issue, looking for instance at how to
design public policies that might re-direct the economy in sustainable directions, how
companies might alter their strategies to be more sustainable, or how individual human
behaviors might be nudged in the direction of sustainable consumption. Still others point to the
compelling moral questions raised by climate change, seeing the challenge as primarily about
justice and injustice as we decide who will suffer, who will pay, and who will benefit from the
changes taking place. In these ways, how we make sense of climate change drives how we deal
with it.

This paper asks to what extent is humanity’s understanding of climate change driven by a moral
imperative? The answer to this question is important, because moral construals are especially
motivating, and so hold out the promise of greater action to deal with the problem. To answer
this question, we employ large language models in an analysis of the fifth and sixth assessment
cycles of the IPCC reports (one ending in 2014, and the other in 2023). We analyze the public
commentaries on these reports and determine the extent to which these commentaries are
primarily technical, behavioral, or moral - or a combination of these. Our findings show a clear
shift to construing climate change as a moral issue. The moral construal is proportionately
strongest in the global south, but the global north is seeing the strongest shift in the direction of
moral construal. We discuss the implications for action on climate change.
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[151]Dynamics of Soil Moisture in Revegetation Stabilized Sand Dune
Prof. Xinping Wang

Chinese Academy of Sciences, China

Session: Ecohydrology in Drylands

A major concern for the sustainability of revegetated desert ecosystems is accounting for the
soil moisture dynamics which is influenced by the revegetated shrub patches. Most field
observations indicate that soil moisture at shrub patches level varies with the stochastically
occurrence of rainfall events. Based on a study of the long-term field observation on the
revegetated desert ecosystem, we find that the soil moisture correlates closely to the dense
root zone of shrub patches, and it can be quantified by analytical description of the stationary
and transient joint behavior of shrub patches evapotranspiration and precipitation. The
experimental results indicate that the size and diversity of plant species in water-limited
ecosystems can be determined by soil moisture, which is a comprehensive indicator for shrub
water resource competition. These results suggest that revegetating large sandy areas with
desert shrubs could reduce soil water storage by transpiration, which could significantly change
groundwater recharge conditions. Revegetation has to be balanced with recharge/groundwater
needs of local populations. However, from a viewpoint of desert ecosystem stability, it appears
that natural rainfall can sustain desert shrubs, thereby reducing wind erosion on the surface of
sand dunes.
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[152] The Role of Light Intensity and Quality on Leaf Hydraulic

Conductance and Water Use Relations

Dr. Yael Grunwald

Agricultural Research Organization (ARO)/Volcani, Israel
Session: Plant Hydraulics in Response to Environmental Stress

Light intensity and quality influence photosynthesis directly but also have an indirect effect by
increasing stomatal apertures and enhancing gas exchange. Consequently, in areas such as the
upper canopy, a high-water demand for transpiration and temperature regulation is created.
We explored how the high light intensity and high Blue-Light (BL): Red-Light (RL) ratio in these
areas, is important for controlling leaf hydraulic conductance (K, via a BL signal transduction,
which results in an increase of the water permeability of the cells surrounding the vascular
tissue, to support the enormous water demands. Conversely, shaded inner-canopy areas are
exposed to lower radiation, and thus have lower water and cooling demands, and therefore
exhibit reduced K., due to diminished intensity and BL induction. Intriguingly, shaded leaves
display higher water-use efficiencies (compared to upper-canopy) due to decreased
transpiration and cooling requirements while the significant presence of RL supports
photosynthesis.
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[153]Resistance to Embolism is Critical for Post-Drought Recovery in

Resprouting Ceratonia Siliqua

Ms. Yael Wagner

Weizmann Institute of Science, Israel

Session: Plant Hydraulics in Response to Environmental Stress

Xylem embolism persists long after drought has ended and should thus have a lasting effect on
plants’ ability to recover from severe drought. This assumption was rarely tested, as quantifying
the amount of embolism of individual intact trees is difficult, and following recovery would
require long-term monitoring, specifically when studying trees.

Our goal was to test the effect of embolism on recovery from drought in a wide population. We
exposed 210 Carob seedlings (Ceratonia siliqua), a species with high resistance to embolism, to
a gradient of drought durations, and monitored their ability to recover during five months with
respect to their embolism level (assessed using micro-computed tomography).

Seedlings that suffered 38% embolism had 50% chance of dying. In the surviving seedlings,
stomatal conductance was still inhibited a month after rehydration but recovered after five
months to pre-drought levels regardless of the embolism levels. The hydraulic limitations were
mostly noticed in the canopy size as five months after rehydration canopy area and the ability to
resprout were strongly correlated to the embolism level sustained during drought (but not to
the water potential).

Our results suggest that embolism can be fatal even at levels <50% and that maintaining the
integrity of the hydraulic system is critical for rapid drought recovery.
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[154] Between the Soil and the Heat: Health Risks of Agricultural Labor
Dr. Yahel Kurlander

Tel-Hai: University of Kiryat Shmona, Israel

Session: Health Session: Local Food Systems, Nutrition and Health

Agricultural workers face unique health risks from harsh environmental conditions: prolonged
labor under extreme heat, exposure to pesticides, temporary and overcrowded housing often
lacking adequate infrastructure, and limited healthcare services. This presentation will draw on
empirical evidence from both qualitative and quantitative research to highlight the impact of
these working and living conditions on workers' physical and mental health. The case study of
migrant agricultural workers will illustrate how environmental conditions, employment
structures, and restricted rights intersect to create ongoing health vulnerabilities.
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[155]How Stressed are Street Trees? Studying Different Urban Tree

Species Physiological and Morphological Traits
Dr. Yakir Preisler

Agricultural Research Organization (ARO)/Volcani, Israel
Session: Plant Hydraulics in Response to Environmental Stress

Urban areas experience elevated temperatures due to the Urban Heat Island (UHI) effect, and
urban forests are crucial for mitigation through shading and transpiration. However, street trees
face significant abiotic stresses, such as soil compaction and pollution, making species selection
critical for their survival and effectiveness. This study assesses the adaptability of five common
urban tree species by comparing their physiological and morphological responses in street
versus park environments. We monitored diurnal and seasonal variations in stem diameter and
sap flow, along with leaf gas exchange, water potential dynamics, and leaf turgor loss point to
guantify stress levels. Contrary to our hypothesis, preliminary results indicate that the street
trees were not significantly more stressed than the park trees and, in some cases, may
experience unexpectedly favorable conditions. This finding challenges common assumptions
about urban tree stress and suggests that certain species possess greater resilience in harsh
urban microclimates than previously understood, holding important implications for future
urban greening strategies.
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[156] Drought Effects on Soil Carbon and Nitrogen Dynamics: A

Meta-Analysis and Mechanisms

Prof. Yakov Kuzyakov

University of Goettingen, Germany

Session: Soil Carbon Sequestration in Arid and Semi-Arid Regions

Extreme droughts have serious impacts on the pools, fluxes and processes of terrestrial carbon
(C) and nitrogen (N) cycles. To investigate how soil C and N pools and fluxes respond to drought
and explore their mechanisms we conducted a meta-analysis synthesizing the responses to
droughts (precipitation reduction experiments) in three main natural ecosystems: forests,
shrubs and grasslands. Data were collected from 148 publications (1815 sampling data at 134
sites) with the drought experiments from 1 to 13 years.

Drought reduced soil organic C content (-3.3%) mainly because of decreased plant litter input
(-8.7%) and reduced litter decomposition (-13%) across all the three ecosystem types. Drought
increased mineral N content (+31%) but reduced N mineralization rate (-5.7%) and nitrifcation
rate (-14%), and thus left total N unchanged. Compared with the local precipitation, drought
increased the accumulation of dissolved organic C and N contents by +59% and +33%,
respectively, due to retarded mineralization and higher stability of dissolved organic matter.
Among the three ecosystem types, forest soils strongly increased litter C (+64%) and N content
(+33%) as well as microbial CO, (+16%, n=55), whereas total CO, emission remains unaffected.
Drought decreased soil CO, emission (-15%, n=53) in shrubs due to reduction of microbial
respiration and decreased root biomass. The 98% increase of NH," content in forest soils
corresponds to 11% (n=37) decrease of NO;™ and so, it reflected the increase of N mineralization
rate, but the decrease of nitrifcation. For shrubs and grasslands, however, stabilized or
decreased N mineralization and nitrifcation mean less N uptake by plants under drought.

Overall, the effects of drought on soil C and N cycles were regulated by the ecosystem type,
drought duration and intensity. Most studies mainly focused on the short-term droughts, and
there is a lack of comprehensive understanding of long-term drought effects and consequences.
So, future studies should strengthen drought frequency impacts on ecosystem C and N
dynamics in the long-term sequence (> 10 years) in order to face the impacts of global change.
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[157]The Ancient Agriculture in Beer-Sheva Valley during the

Byzantine-Islamic Transition

Prof. Yanna Tchekhanovets

Ben Gurion University of the Negev, Israel

Session: From the Beginnings: Archaeology, Paleoenvironments and the Origins of Desert
Exploitation

A large number of isolated farmhouses, dated to the Byzantine — Abbasid period were
discovered in archaeological excavations to the north of Beersheba, in the rural hinterland of
the ancient city. In the last decade, dozens of similar structures were exposed, following the
intensive modern development of the region. The farmhouses vary from small single-room
“watch towers” to large and complex households.

The archaeological studies are showing a significant decline in urban life in the large Negev
settlements, followed by true agricultural boom starting from the Late Byzantine period, and
increasing during the Early Islamic period. Possibly, the appeal of the countryside can be related
to the interest of the new ruling class in developing the agricultural estates.

The proposed paper will discuss constructive characteristics of the farmhouses, the settlement
patterns of continuity and discontinuity, demographics and social changes in the region during
the period of Byzantine — Islamic transition.

-184-



[158] Bypassing Blocked Vessels through Tracheid Bridges Secures Leaf

Water Supply in Angiosperm Trees

Mr. Yannik Miillers

Weizmann Institute of Science, Israel

Session: Plant Hydraulics in Response to Environmental Stress

Severe droughts, and other processes like freezing or insect feeding can lead to the blockage of
xylem vessels and thereby compromise water flow and leaf gas exchange of trees. Bypassing
blocked vessels through lateral pathways is crucial to minimizing those impairments. Here, we
investigate the hydraulic pathways used for bypassing blocked vessels in two Mediterranean
angiosperm tree species, carob (Ceratonia siliqua) and oak (Quercus calliprinos). Using stem
notching, we artificially induced xylem blockage in one half of the stem cross section and
measured the resulting drop in stomatal conductance (g,) of leaves above the notches. While g,
in carobs dropped to close to zero, it was kept at more than 50% in oaks, indicating more
efficient bypassing. Visualizing hydraulic pathways using microscopy and uCT imaging after dye
or tracer injection respectively, revealed that water flow in the notched half of the stem had
ceased in carobs, but not in oaks. The remaining water flow in oaks was outside vessels,
probably through tracheids with bordered pits which we found in the xylem of oaks but not
carobs. Our results suggest that vessel-bearing species with additional tracheids can more
efficiently bypass partially blocked xylem and thereby secure leaf water supply. This may be an
advantage for trees growing under conditions triggering vessel blockage, such as severe
droughts.
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[159] From Waste to Energy - Genetic Innovation to Unlock the Full

Potential of Black Soldier Fly

Dr. Yehonatan Alcalay

BugEra Insect Biotechnology, Israel

Session: Unlocking the Potential of Black Soldier Fly (BSF) for a Sustainable Future

Global climate change and population growth, demand sustainable strategies to manage waste,
reduce emissions, and produce renewable energy. The Black Soldier Fly (Hermetia illucens, BSF)
stands out as a key biological bioreactor in the evolving bioconversion trends creating novel
circular economy loops. While the majority of the BSF industry is focused on producing insect
protein for animal feed, this sector is heavily regulated and limited by safety standards and
market constraints.

Targeting biofuels and biogas offers a promising novel and scalable route for insect-based
biomanufacturing. We offer to upcycle none feed regulated waste steam into and them to
valuable oil, frass and protein. This chain will contribute to two major challenges of the climate
crisis: Organic waste management and liquid fuels for heavy transportation, account for 20-25%
and 10% of greenhouse gas emissions, respectively. While composition of BSF oil is a perfect fit
for biofuel especially for Sustainable Aviation Fuel (SAF), it is not commercialized due to
relatively low volume and market bias to feed production. BugEra adopted genetic technologies,
combined with strong computational and entomological capabilities to develop customized
novel Black Soldier Fly (BSF) strains. Specifically, we will present a genetically edited strain
named BSFx2, with elevated lipids to unlock the economic barriers of converting organic and
agricultural into sustainable lipids for biofuel, produced from non-feed-grade organic wastes.

This presentation will highlight the combination of novel strains and new value chains creating
unique bioconversion pathways of climate-resilient biomanufacturing and a low-footprint

solutions for global energy and waste challenges.

Keywords: Bioconversion, Gene Editing, Renewable Energy, Nutrition, Biotechnology, Insects
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[160] Dynamic Response of Grapevine Stem Water Potential Seasonal
Curves to Meteorological Conditions - A Data-Driven Approach for Smart

Viticulture

Prof. Yishai Netzer

Ariel University, Israel

Session: Digital Agriculture for Sustainable Production

Efficient data-driven management of grapevine water status is central to optimizing both yield
and wine quality under changing climatic conditions. This study demonstrates how continuous
sensing and modeling of stem water potential (SWP) can be used as an indicator for adaptive
irrigation and stress management in vineyards.

Over six consecutive seasons (2014—-2019), high-resolution datasets from a Cabernet Sauvignon
vineyard were integrated, combining meteorological data, irrigation logs, SWP measurements,
and vyield and wine-quality metrics. Using advanced analytics, including random forest
modeling, ANOVA, and fuzzy c-means clustering, we characterized SWP seasonal curves
(SWP-SCs) as dynamic signatures of vine—environment interactions.

Machine learning identified temperature as the dominant factor shaping SWP patterns,
followed by relative humidity and precipitation. Clustering analysis revealed three distinct
vine—water status regimes:
1. Moderate stress (Cluster 1) — balanced performance and optimal yield.
2. Moderate-to-severe stress (Cluster 2) — similar yields but superior wine quality,
with an optimal SWP threshold of —1.5 to —1.6 MPa before harvest.
3. Extreme stress (Cluster 3) — substantial decline in both yield and wine quality.

By fusing physiological data with environmental monitoring, the study demonstrates the
potential of digital phenotyping and decision-support systems for precision irrigation. These
insights pave the way for Al-based vineyard management platforms that can predict stress
conditions and recommend irrigation adjustments in real-time.

In an era of rising temperatures and variable rainfall, dynamic, sensor-driven irrigation control

emerges as a cornerstone of smart viticulture, ensuring both sustainability and premium wine
quality.
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[161]Intensive Olive Cultivation in the Negev Desert 30 Years Perspective
Dr. Yizhar Tugendhaft

IBOAA -Israel Bio-Organic Agriculture Association, Israel

Session: Olive Cultivation under Desert Conditions; Opportunities and Challenges

Establishment of intensive olive groves in the Negev desert, southern Israel, began in the
1990's, when Ramat Negev R&D station researchers showed that the olive tree is tolerant to
osmotic stress higher than that of other tree crops.

Brackish ground water available for irrigation in that region and mechanizing olive harvest led
farmers to adopt this crop for agricultural development in the desert.

The region receives an annual precipitation of 50 mm. Therefore, year-round irrigation is
mandatory for growth, fruit bearing and oil accumulation. This need increases production cost
but poses the advantage of "by-valve" crop management. Harvest and pruning are not
interrupted by rains. Low air humidity is not favorable for disease development. Qil biosynthesis
and accumulation in the drupe are sensitive to fruit load and drupe size. By irrigation, the
farmer may apply precise irrigation according to evapotranspiration and yield demand for water.
These conditions give farmers an opportunity to produce premium and unique olive oils.

Irrigation is energy dependent. The desert offers non arable land suitable for alternative energy
sources to operate pumps. Over the canopy photo-voltaic panels are another option for energy
production. These panels can reduce evapotranspiration, direct radiation and temperatures
below the canopy.
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[162]Natural Desertification Process Promoting Tree Growth in Arid

Environments

Dr. Yoav Avni

Geological Survey of Israel, Israel

Session: KKL: Dryland Afforestation Research

By the end of the last ice age, approximately 18,000 to 15,000 years ago, thick loess sediments
covered vast areas in the Southern Levant. At the beginning of the Holocene, increased rainfall
and flood events in the newly established hot climate promoted the formation of gullies that
gradually dissected the loessic cover along stream valleys. The deep gullies became the primary
channels for floodwater, serving as the main natural irrigation source in arid and hyper-arid
environments. Consequently, the once well-irrigated loessic valleys, covered by dense
vegetation of annuals and perennials, were cut off from their irrigation supply, leading to a
dramatic reduction in their relatively rich biomass. This ongoing natural process of gully
expansion, caused by runoff and incision, has promoted a desertification process that is
gradually transforming relatively rich ecosystems into much more barren ones.

However, the gullying process has imposed another fundamental change in arid environments —
the penetration of floodwater into deep layers of the alluvial deposits exposed along the gullies.
This occurs because a thick layer of small rock fragments forms a blanket of highly penetrable
hydraulic cover along most of the gullies. This mechanism promotes the germination of desert
trees and large shrubs, such as Pistacia atlantica, Colutea istria, and Amygdalus ramonensis,
along the banks of the gullies. By controlling the retreat of the headcuts, which developed at
the transition from the valleys to the gullies, we can maintain both ecosystems — well-irrigated
loessic valleys and fixed gullies that support rich tree communities.
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[163]Exploring Forest-Atmosphere Interactions Under Extreme Heat

Event in a Semi-Arid Region

Mr. Yotam Menachem

Weizmann Institute of Science, Israel

Session: Soil Carbon Sequestration in Arid and Semi-Arid Regions

The effects of desert plantations, such as those used for climate change mitigation, during
extreme heat events remain an important yet unresolved question. The Eastern Mediterranean
and the Middle East face intensified heat and drought due to climate change, impacting regional
weather and local ecosystems. Semi-arid forests, such as the Yatir pine forest on the edge of the
Negev Desert, provide a unique lens through which to study land surface-atmosphere
interactions, particularly under extreme heat events.

Ongoing studies show that due to high incoming solar radiation and its low albedo, the Yatir
Forest net radiation is higher than in any other Eco-regions, balanced by a large sensible heat
flux. Thus, the resulting cooler surface suppresses the emission of longwave radiation compared
with the surrounding warmer shrubland. This reduction in longwave radiation alters the energy
balance of the soil-forest-atmosphere continuum, both below and above the canopy, and
influences the forest microclimate. The thermal contrast can also result in the development of
secondary circulations within the planetary boundary layer, significantly impacting energy
exchange and potentially regional weather.

This research investigates Yatir Forest-atmosphere interactions during extreme heat events.
Using in-situ data and ICON numerical weather prediction model simulations, we explore the
influence of semi-arid afforestation on boundary layer dynamics and local weather. Our
simulations reveal sensible heat flux increases of up to 300 W/m? in forested areas, leading to
surface (skin) cooling of 14-15°C but 2°C warming of 2-meter air temperatures in some regions,
with altered wind patterns, significantly affecting boundary layer dynamics.
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[164]Stomatal Responses to VPD: Humidity Governs Closure,
Transpiration Promotes Opening

Dr. Yotam Zait

The Hebrew University of Jerusalem, Israel

Session: Plant Hydraulics in Response to Environmental Stress

Stomatal are microscopic pores on the leaf surface which regulate H,0 and CO, exchange with
the environment. Despite the large number of works on stomatal functioning, there is still no
mechanism to explain how stomata sense VPD and what is being sensed since VPD, RH, and
transpiration are all coupled. To address this, we utilized a system that allows control of VPD
and transpiration rate independently by using air (21% oxygen:79% nitrogen) and Helox (21%
oxygen:79% helium), where water vapor diffuses 2.33 times faster than in air. This allows
control of VPD and transpiration rate independent of one another while maintaining a constant
leaf temperature. We investigated the stomatal responses of several plant species, including:
Vitis vinifera, Musa acuminata cv. Cavendish , Solanum lycopersicum Commelina communis, and
the fern Nephrolepis exaltata, which have diverse stomatal characteristics. In all angiosperms
tested, we observed that stomatal closing was triggered exclusively by reductions in RH rather
than by transpiration rate increases. When transpiration increased but relative humidity
remained constant, we detected an increase in stomatal conductance (g,,) without a decrease
in the experimental time span. Moreover, switching from air to Helox led to a significant
increase in g,,, While stomatal aperture remained unchanged, suggesting an uncoupling
between stomatal conductance and aperture. These results challenge the current
understanding of the mechanisms underlying stomatal responses to VPD and the
well-recognized relationship between stomatal aperture and conductance. In addition, our
set-up enabled to evaluate the limitation of intercellular airspace conductance (g,,) on CO,
assimilation. We developed a novel method to quantify g,, for CO, and found that
photosynthetic rate is limited by g, more than previously reported in many species. These
results indicate that optimizing the factors regulating g,,. could improve CO, fixation in C3
plants.
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[165] Thermal Optimum and Responses to Extreme Temperature Events
of Forest Species in Israel: Improving Thermotolerance of New

Plantations to Climate Change

Dr. Yotam Zait

The Hebrew University of Jerusalem, Israel
Session: KKL: Dryland Afforestation Research

Climate change poses a major threat to Mediterranean forests by increasing temperature and
radiation stress. To support adaptive afforestation strategies, we investigated the physiological
performance of key native and introduced tree species commonly planted in Israel. Our goal
was to define the thermal optima for carbon assimilation (Topt), assess sensitivity to high light,
and quantify carbon sequestration potential under variable temperature regimes. Ten species
were grown in controlled-environment chambers under four day/night temperature regimes
(34/28°C, 28/22°C, 22/16°C, 22/10°C). We used gas exchange measurements to capture the
core processes of the plant carbon cycle— photosynthesis and respiration—and evaluated
leaf-level carbon dynamics. These were combined with chlorophyll fluorescence and growth
measurements to assess stress responses. Additionally, stable carbon (613C) and oxygen (©180)
isotope analyses were used to estimate intrinsic water-use efficiency and long-term carbon
assimilation across temperatures.

Ziziphus spina-christi showed the highest photosynthetic capacity and performed best above
30°C, with stable isotope data supporting its high carbon gain and water-use efficiency. In
contrast, species such as Pinus halepensis and Ceratonia siliqua showed reduced photosynthesis
and growth above 28°C, indicating vulnerability to warming. Among Acacia species, A. elatior
demonstrated exceptional biomass accumulation (30-60% higher than others), broad thermal
tolerance, and strong carbon uptake under both low and moderate temperatures. However, it
was highly sensitive to photoinhibition at high irradiance (>1500 umol photons m—2 s—1). A.
raddiana thrived under the hottest conditions, while A. tortilis was optimal at intermediate
temperatures. Surprisingly, all species showed substantial radiation sensitivity, even those from
arid environments. Our results define species-specific Topt and reveal important trade-offs
between heat tolerance, light stress, and carbon assimilation, offering a physiological
framework for selecting climate-resilient trees that support long-term carbon sequestration in
future Mediterranean forests.
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[166]Introduction of Olive Cultivation, Rajasthan, India

Mr. Yuval Chen

Arid Land and Crop Specialist, Israel

Session: Olive Cultivation under Desert Conditions; Opportunities and Challenges

We have fully entered a new period, the period of climate change. Tree crops are among the
crops affected by these changes as they rely on specific temperature patterns that trigger
flowering and fruiting.

The Rajasthan Olive project was launched in 2007, and by 2008, the execution of 7 sites was
completed. Seven varieties of Olea Europea have been introduced and cultivated in seven
locations, ranging from Santhu (25°24’38”N, 72°30°13”E) in the south to Barore (29°21'04”N,
73°14’47”E) in the north.

The Rajasthan Olive project serves as an excellent example of introducing a new crop to various
climate zones.

Introducing Olive cultivation to a different climate zone is a comprehensive task; it requires
testing and evaluating every aspect of crop management.

Most of Rajasthan desert characterized by low annual precipitations (150-350mm during the
monsoon season June-September), extreme temperatures during April July (45- 49C°), cool
short & moderate winters, with occasional event of temperatures drops below 0 C°

The short winters (November to February) are marginal for olive buds’ differentiation.

During the early stages of the project, we have achieved excellent flowering across four
varieties: cv Arbequina, cv barnea, cv Coratina and cv Koroneiki. Cv Picholine exhibited less
flowering, while the other varieties showed only minimal flowering in the northern farms and
no flowering on the southerners’ farms.

Although cultivation Olives in Rajasthan is different than in most olive growing regions a

challenge, yet after 14 years we can conclude that olives, while using specific crop management
methods, could adapt well and even thrive in Rajasthan desert.
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[167]Saline Water Irrigation affects Olive Oil Chemical, Nutritional and

Sensory Quality

Dr. Zipora Tietel

Agricultural Research Organization (ARO)/Volcani, Israel

Session: Olive Cultivation under Desert Conditions; Opportunities and Challenges

Olive oil is a functional food, often consumed for its health-promoting properties, attributed to
its beneficial phytochemical composition. Due to global climate changes, olives are increasingly
cultivated under saline water irrigation. Effects of irrigation-induced salinity on chemical,
health-related and sensory quality of olive oil were studied. Trees (cv Barnea) were grown in
lysimeters with continuous control and monitoring of root zone salinity. Salinity in the root zone
was alternatively altered by changing irrigation solution salinity or by changing the extent of
leaching. Extracted oil was analyzed for quality parameters including free fatty acid content,
polyphenol, tocopherol, sterol and carotenoid levels, fatty acid (FA) profile and antioxidant
capacity. Results show that fruit water and oil content significantly decreased with increasing
exposure to salt. As salinity increased, there was a desirable rise in oil’'s polyphenol and
tocopherol levels and a contrasting non-desirable decrease in a number of important FA,
including C16:1 and C18:3. The observed positive alongside negative effects on olive oil quality
due to FA related parameters should be taken into consideration when considering irrigation
with high salinity water sources. A number of important quality parameters were differentially
influenced by the method of inducing the root zone salinity, suggesting that additional
environmental variables leading to oxidative responses were affected by the treatments.

-194-



[168]Monitoring Root Zone Dynamics During Pre-Harvest Drying in Date

Palm Cultivation Using Time-Lapse Electrical Resistivity Tomography
Dr. Ziv Moreno

Agricultural Research Organization (ARO)/Volcani, Israel

Session: Plant Hydraulics in Response to Environmental Stress

In commercial date palm cultivation, a common pre-harvest practice involves withholding
irrigation for approximately two months to reduce fruit water content, enabling packing without
the need for external drying (e.g., oven treatment) and thereby enhancing profitability.
However, the physiological response of the trees to reduced water availability and salt
accumulation in the root zone under the resulting drought regime remains poorly understood.
This study monitored root zone dynamics during the drying period by employing time-lapse
Electrical Resistivity Tomography (ERT) to compare two irrigation strategies: a conventional
method based on meteorological data (and a pre-determined crop coefficient), and an Irrigation
on Demand (IOD) approach, which irrigates based on real-time soil matrix potential and
pre-defined set points.

The field site is located at an experimental plantation near Kibbutz Gilgal (Jordan Valley). ERT
surveys were conducted during August 2024. Petrophysical relations were calibrated to link the
electrical signal to water content and salt concentrations. Complementary measurements
included soil oxygen and moisture sensors at multiple depths, and sapflow sensors in tree stems
to assess transpiration. A physics-informed machine-learning framework was applied for data
integration and analysis.

Results indicate that the 10D method reduced irrigation volume by approximately 25%, while
maintaining higher transpiration rates and root-zone oxygen levels throughout the drying
period. ERT imaging revealed distinct differences in soil moisture and salinity patterns between
the two treatments, with salinity concentrations exceeding double those observed in the
conventional method under the IOD regime.
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[169]Challenges and Adaptations of Bedouin Communities in the Negev

in Villages with Different Statutory Status: The “One Health” Approach
Ms. Zubaida Ezery

Ben Gurion University of the Negev, Israel

Session: Climate Justice and Health in Arid Regions — Health Session #2

This study employs a One Health approach to investigate the complex interplay between
lifestyle, environment, and health in Bedouin communities of the Negev desert, Israel. Using
mixed methods, including quantitative surveys, qualitative semi-structured interviews, and a
Delphi expert survey, we explore Bedouin knowledge, behaviors, and practices related to water,
sanitation, and hygiene (WASH), and animal husbandry across recognized and unrecognized
villages.

Our findings reveal significant challenges in infrastructure and healthcare access, which have
profound implications for human and animal health, as well as environmental sustainability. The
lack of proper wastewater treatment and waste management systems in many villages leads to
environmental contamination and potential health risks. Water scarcity and quality issues
further compound these challenges.

The study also highlights the persistence of traditional practices, particularly in animal
husbandry, which play a crucial role in Bedouin identity and economy. However, these practices
are increasingly strained by urbanization and land-use changes, creating tensions between
cultural preservation and public health concerns.

Importantly, our research uncovers adaptive strategies employed by Bedouin communities to
navigate these challenges, including innovative water management techniques and the
integration of traditional knowledge with modern veterinary practices.

This holistic examination of Bedouin communities through a One Health approach provides
valuable insights into the interconnectedness of human, animal, and environmental health in
marginalized populations. Our findings underscore the need for culturally sensitive and
integrated interventions that address not only immediate health concerns but also underlying
socio-economic and environmental factors.
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