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BOTRYTIS PSEUDOCINEREA AS ONE OF THE CAUSAL AGENTS OF 

TOMATO GRAY MOLD 

LILIJA DUČKENA 

Latvia University of Life Sciences and Technologies, Faculty of Agriculture, post-graduate, 

Latvia 

GUNITA BIMŠTEINE 

Latvia University of Life Sciences and Technologies, Dr. agr., Latvia 

 

Tomato is an economically important vegetable in Latvia. During the past decade, its import value in Latvia 

has increased by 50%, reaching 38.97 million euros in 2022; however, the export value has increased by 

63%, reaching 13.28 million euros in 2022 [1]. Diseases caused by fungal pathogens, including Botrytis 

spp., are one of the major limiting factors in tomato production due to high yield losses. Two polyphagous 

species – Botrytis cinerea and B. pseudocinerea – have been attributed to tomato gray mold in different 

areas [2]. The aim of the present study was to identify the species of Botrytis isolated from tomatoes in 

Latvia. 

Tomato leaves, stems, and fruits with characteristic symptoms of fungal diseases were collected in the 

central part of Latvia at the beginning and end of intensive tomato production in 2021 and 2022. Fungal 

strains with characteristics typical of Botrytis spp. were obtained by pathogen isolation on potato dextrose 

agar (PDA) media. Colony morphology was evaluated two weeks after incubation at 20 °C in the dark. 

Pathogen identification to the genus level was confirmed by sequencing the internal transcribed spacer 

regions of ribosomal DNA (rDNA ITS). Obtained isolates were identified at the species level by multilocus 

phylogenies using DNA-dependent RNA polymerase II (RPB2), heat shock protein 60 (HSP60) and 

glyceraldehyde 3-phosphate dehydrogenase (G3PDH) genomic loci [3].   

During the 2021 and 2022 growing seasons, a total of 225 colonies of Botrytis were obtained from the 

symptomatic tomato plant tissue. B. cinerea was the dominant species; however, B. pseudocinerea was also 

found in low frequencies on tomatoes in the central part of Latvia. This species was identified as a causal 

agent of tomato grey mold in high tunnels and greenhouses with a polyethylene film cover. This is the first 

report of B. pseudocinerea on tomatoes in the Baltic region. A wide variation in colony morphology was 

observed for B. pseudocinerea. Obtained colonies were grayish white, grayish brown or brown, producing 

scarce, powdered, or unevenly fluffy mycelium. For some of the colonies, brownish-yellow pigmentation 

was observed on PDA media. If sclerotium formation was observed, they were small (≤4 mm) and black, 

and arranged along the edges of the Petri dish. When planning a disease management system, it must be 

considered that gray mold of tomatoes in Latvia is attributed to both B. cinerea and B. pseudocinerea. 

Further studies are required to evaluate the actual frequencies and occurrence of B. pseudocinerea on 

tomatoes in Latvia. 
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ANALYSIS OF POPULATION STRUCTURE AND INBREEDING IN THE LATVIAN HEAVY 

WARMBLOOD HORSE POPULATION 

VIKTORIJA NIKONOVA 

Latvia University of Life Sciences and Technologies, Agricultural Faculty, post-graduate student, Latvia 

DAINA JONKUS 

Latvia University of Life Sciences and Technologies, Agricultural Faculty, Dr. agr., Latvia 

 

A breeding programme has been developed since 2004 to preserve Latvian heavy warmblood horses (LSB), 

because the number of these horses is small and the status of the local endangered breed has been granted. 

Native population conservation is important when thinking about genetic diversity both today and in the 

future [1]. This study is relevant for those horse breeders who are working on the preservation program of 

the LSB horses breed in order to more efficiently plan their breeding work. The aim of the study was to 

analyze the population structure and inbreeding of the LSB horse population. A previously conducted study 

in Latvia proved that the inbreeding coefficient increases for the Latvian heavy warmblood horse population 

[2]. 

The research used the database of the Latvia Horse Breeders Association with the pedigree data of LSB 

horses. Pedigree data recording started in 1927. For LSB, the reference population included 257 females 

and 117 males that were alive at the time of data selection. For reference animals of both breeds, as many 

ancestor generations as possible were considered. The software POPREP was used for the analysis of the 

population structure and the inbreeding coefficient.  

While analyzing the population structure, it was concluded that the number of offspring raised for breeding 

varied from year to year, and it cannot be claimed that the number decreased rapidly in the last five years. 

During the last 10 years, the largest number of foals (24 foals) that were raised for breeding was in 2016. 

In the LSB population, the average age of breeding mares and stallions at the time of foal birth was between 

8 and 15 years. 

The generation interval, which is longer in horses than in other farm animals, has a major impact on genetic 

progress. In the LSB population, the average generation interval over the last 10 years was similar for 

stallions and mares - 8.8 years on average. There are only 5 stallions in the LSB population, who have left 

between 12 and 18 offspring during their lifetime, the contribution of the other stallions to the production 

of breeding animals being significantly smaller. The largest number of offspring raised for breeding from 

one mare was 5 animals. 

The pedigree information of the first generation of Latvian heavy warmblood horses, starting from 1985, 

is 100% known; for the second generation starting from 2003, 100% pedigree information is also known,  

The inbreeding coefficient was up to 5% for the majority of animals in the Latvian heavy warmblood horse 

breed. Higher inbreeding coefficients were observed only in some animals. In the last twenty years when 

the offsprings were born, out of 374 animals alive, 34 animals have a 0% inbreeding rate; this is 9.09% of 

all the living population. A majority of animals (320 animals) or 85.56% have an up to 5% inbreeding 

coefficient. 15 of the studied animals alive have a 6-10% inbreeding coefficient; it is 4.01%. 3 horses have 

a 11-15% inbreeding coefficient (0.80%). A 16-20% inbreeding coefficient was found in only 1 animal, 

which is 0.27% of the studied population. Up to 21% is the same situation as for the 16-20%. 

In conclusion, the inbreeding coefficient can increase in the LSB population, because related stallions and 

mares can be used for the production of offspring, since 100% complete pedigree information is known for 

the 1st and 2nd generation. 
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NATURAL LANGUAGE PROCESSING FOR SOFTWARE ERROR DETECHTION: REVIEW 

 

AINĀRS BELOVS-DVINSKIS,  

Latvia University of Life Sciences and Technologies, Faculty of Information Technologies,  

VITĀLIJS KOMAŠILOVS, DR. SC. ING 

Latvia University of Life Sciences and Technologies, Faculty of Information Technologies, Latvia 

 

Although an integrated development environment provides a rich toolset for code search and debugging, 

junior and expert developers have difficulties while setting up projects which have issues, especially in the 

case of handover or when passing source code to people who have not worked on that project yet or have 

just joined the team. Going through all commit messages for a large project in the case of a source code 

issue can be time consuming and inefficient, whereas a helping hand and information from a co-worker 

could significantly help in problem solving.  

The aim of this research is to find out how natural language processing (NLP), which has already been 

widely adopted for the source code summarization, code search, clone detection, code refinement, code 

suggestion and code translation, could help to determine and solve potential issues in the project files. 

Automatically generated overview (summary) or suggestions for potentially defected files or even 

automatic issue detection and code refinement could significantly improve developer productivity. 

The NLP models known to date use Transformers which calculate the results in a parallel manner using a 

self-attention mechanism, allowing a model to be trained in a shorter amount of time and with less 

computational cost comparing with sequential based models. [2][4] 

Creating deep learning models that are capable of detecting and potentially fixing bugs is a fundamental 

task in AI research, as a solution requires human-level understanding of program code and contextual cues 

from variable names and comments. To exploit the rich structure of the code, including its syntax, data, and 

control flow, relational transformers and graph neural networks (GNNs) can be used. Little research has 

already been done in the above-mentioned research area, e.g., BugLab, which is a model developed by 

Microsoft researchers, was specifically designed to detect and fix software issues by jointly training two 

models to play a hide-and-seek game where first model introduces the issue and second one tries to find 

and resolve it. The authors state that computers could be promising bug detectors, although much more 

work is needed to make such detectors reliable for practical use. [1]. 

Similarly, the programming model Codex has been tested on generating feedback for the syntax errors 

which includes the resolved program and a natural language explanation describing the errors and solutions 

the way a human tutor would give feedback. The challenge the authors face is how to ensure high accuracy 

in the generated feedback, which is important for correct decision making [3]. 

Although NLP models are now capable of understanding the source code of programmer’s intent, they offer 

no guarantees about the quality of the suggested code or feedback. This could be a further research area 

when conducting practical experiments. In addition, graph-based neural networks seem to be a promising 

area for further research in source code modelling. 
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Nowadays, artificial intelligence (AI) is widely used in project management, especially in risk management 

and resource forecasting, but there are still tasks that have not been automated with the use of artificial 

intelligence technology. One of them is employee's allocation for project development or human resource 

management in projects. The aim of the research is to improve project management by applying artificial 

intelligence technology.  

In 2019, the Project Management Institute conducted the research [1] about the impact of artificial 

intelligence technology in project management and found that AI usage decreased time for strategic 

planning (for example, task planning), reducing the number of repetitive tasks. By the possibilities revealed 

using big data and artificial intelligence in decision-making, companies began to develop rapidly and 

improve the quality of work they performed. The use of AI technologies in projects also increases the 

probability of achieving a larger portion of business benefits, including increasing profits and customer 

satisfaction and reducing costs [1]. 

In 2022, the creation of a knowledge-based system that predicts an employee's productivity in task 

completion was documented [2]. Employee productivity depends on age, gender, and skills required for 

task execution. Knowledge objects are represented as a mathematical relationship between an employee's 

age, gender, and skills. The created relationship is used to calculate productivity.  

In 2022, an artificial intelligence model that predicts project costs was developed using machine learning 

[3]. Two development stages were documented: training and testing. The test results (calculated task 

completion time and costs) were compared with the calculation results obtained according to the 

corresponding mathematical models - in the case of task productivity calculation. it is an earned value 

management index-based model.  

To achieve the aim of the research, an artificial intelligence model was created. The model clusters data 

about employees and projects required skills and work experience, their impact on an employee's choice 

for project development. The k-means algorithm was chosen as the artificial intelligence model is trained 

without an observer, determining the cluster centre that divides employees into four groups: matching by 

skills, matching by work experience, matching both by work experience and skills, and not matching at all. 

Before developing the AI model, the author pre-processed the data by cleaning and transforming datasets.  
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Deception detection is a difficult task that has important implications for various domains, such as criminal 

investigations, security, and business. Traditional approaches rely on human judgement, but recent 

advances in technology have made it possible to use machine learning algorithms to analyze physical cues, 

such as facial expressions and gaze behavior, to detect deception [1]. This research proposes a novel 

approach for real-time deception detection that uses nonverbal cues, such as facial expressions and gaze 

behavior, using machine learning algorithms.  

Facial expressions play a critical role in detecting deception. Liars often try to control their facial 

expressions to conceal their true emotions, but they may reveal subtle facial cues that give away their true 

feelings. These expressions may include a fleeting smile or a slight twitch in the face [2]. Understanding 

the significance of facial expressions in deception detection can help to make better decisions and avoid 

wrongful convictions.  

Gaze behavior is another important factor in the detection of deception. People who are lying tend to avoid 

looking someone in the eyes, or they use a lot of eye contact [3]. The behavior of the gaze, such as looking 

towards the top right corner or left bottom corner, gives away whether the information is taken from visual 

memory or verbal memory. Understanding the importance of gaze behavior helps with deception detection.  

The research shows that real-time facial expression and gaze behavior analysis can be used to detect 

deception, but there are still some challenges to be overcome. These techniques need to be improved so 

that they can be used responsibly and effectively in different situations. More research is needed to develop 

more accurate and comprehensive analysis methods, and to see whether these techniques are effective in 

real life.  
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Asynchronous programming as an event-driven model has been in active research [1] since the 1990s. The 

main goal in modern applications is efficient utilization of system resources while allowing for the serving 

of more clients and requests than the more classical processes and threads model can provide. Although 

Node.js® was not a pioneer project in this field, it is possibly the one which has been most adopted in the 

industry with a good reputation because of decent performance in a single non-blocking event loop [2]. The 

industry leans towards cooperative multitasking using various coroutine technologies and conventions, 

which allow sharing a single operating system thread's execution time among independent business logic 

task flows. The long-standing problem of all event-driven technologies is so-called "Callback Hell" [3]. 

The problem has been relatively successfully mitigated by the remarkable async/await programming pattern 

originally coming with the proprietary Microsoft's C# 4.0 specification update in 2012 and later 

standardized as ECMA 334 5th edition specification in 2017 [4]. The pattern allows splitting what looks to 

be a linear business logic into code fragments which get executed with partial ordering in scope of some 

covert event loop. 

As part of his Bachelor work, the author has reassessed the state of affairs in the asynchronous programming 

field in scope of modern business logic for critical systems. The original non-academic research was 

conducted back in 2014 and culminated with FutoIn® FTN12 AsyncSteps specification [5] and its reference 

implementations in various technologies. 

This new research effort has identified the same old issues with widespread solutions: a) lack of business 

flow as an identifiable entity, which limits the ability to manage and reference it like a thread or a process; 

b) the resulting orphan actively executed code upon cancelation when any results are just discarded; c) the 

further resulting general resource accounting issues and even Denial-of-Service situations; d) lack of 

general approach for time limiting of task execution at runtime environment level; e) in some cases outside 

of ECMAScript (a.k.a. JavaScript) world, problematic debugging; f) latent troubles with loops; g) lack of 

a real cross-technology solution to seamlessly span asynchronous business logic flow across different types 

of technologies like C++, ECMAScript, C# and Java for example. 

The research shows how FTN12 AsyncSteps still remains relevant and extends that with a low-level binary 

interface similar to C++ virtual function tables and Java Native Interface. 
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Along with interior navigation, asset monitoring, and location-based services, Bluetooth Low Energy 

(BLE) technology has emerged as a potential option for distance measurement, calculation, and placement 

in a variety of applications. The Received Signal Strength Indicator (RSSI) and Angle of Arrival (AOA) 

approaches are two of the many methods used for distance estimation utilizing BLE. 

The generally used method for determining the separation between BLE devices is RSSI. It utilizes the 

radio signal strength between the devices to determine the distance. The RSSI method’s simplicity and low 

computing overhead are two of its key benefits. It is a cost-effective choice for distance calculation because 

it doesn't call for any extra gear or specialized tools. Inaccurate distance estimations might result from 

RSSI's sensitivity to ambient elements such obstructions, multipath interference, and signal attenuation. 

Moreover, sophisticated signal processing and calibration methods are needed to increase the accuracy of 

RSSI-based location.[1] 

Another well-liked technique for determining the separation between BLE devices is AOA. It determines 

the radio signal’s angle of arrival between the devices and uses that angle to determine the distance. The 

excellent accuracy of AOA even in situations with significant multipath interference and obstructions is 

one of its key benefits. Moreover, signal attenuation has less of an impact on AOA, which can deliver 

precise distance estimations with less calibration. However, the expense and complexity of AOA are 

increased by the need for additional antennas and specialized signal processing methods.[2], [3] 

In conclusion, RSSI and AOA each have advantages and disadvantages when it comes to estimating 

distance utilizing BLE technology. While simple and inexpensive, RSSI is subject to environmental 

influences and needs sophisticated signal processing techniques for precise placement. AOA involves 

several antennas, is more expensive, and is more complicated than other methods, but it is more accurate 

and less influenced by ambient conditions. A method's suitability for a given application is determined by 

the complexity, cost, and degree of precision required. 
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Beekeeping is an important part of agriculture, as it supports plant growth through the pollination process 

as well as providing additional food resources like honey. Human population growth increases demand for 

food resources. It causes an increase in need of plant production that impacts the demand for pollination. 

At the same time, today’s there are different kinds of challenges in beekeeping related to effectivene 

management of honeybee colonies and selection of suitable foraging locations [1]. 

One of significant ways to improve honeybee colony management is an implementation of ICT solutions 

for remote monitoring in combination with geographic information system (GIS) solutions. Preliminary 

scientific literature analysis shows that currently there is a deficiency in research related to implementation 

of GIS solutions for the needs of precision beekeeping [2]. Most existing GIS solutions for beekeeping 

needs are represented as a static maps that provide information about the situation at a specific period of 

time. This can be useful to estimate the situation on a global scope, but could be unsuitable for local 

beekeeping activities due to outdated data over time and local weather conditions. In this case, an 

improvement could be implementation of the GIS solution based on interactive maps together with data 

crowdsourcing and real time monitoring of bee colonies. 

The authors of this research paper within a Horizon project named Hiveopolis developed an experimental 

prototype of the interactive map application to explore potential ways of future research and development. 

Such a solution in concept consists of several functional components that ensure data exchange and update 

over time provided by available data sources and users of the solution (mainly beekeepers and farmers) [3].  

As a result, such a solution could provide a useful set of tools for beekeepers to supervise bee colonies in 

real time by remote monitoring data and to plan their management activities. At the same time, such a 

solution could ensure collaboration between beekeepers and farmers of surrounding agricultural lands to 

improve agricultural activities in general. In the near future, it is important to continue research in this way 

for new findings. 
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Artificial Intelligence (AI) is a field of computer science that focuses on creating machines or software that 

can perform tasks that typically require human intelligence, such as speech recognition, decision-making, 

language translation and visual perception. AI is used in a wide range of everyday areas, such as self-driving 

cars, intelligent personal assistants, medical diagnosis, fraud detection, and much more. 

Artificial intelligence is also increasingly being used in the field of cryptography to improve the security of 

cryptographic systems. Cryptography involves the use of mathematical algorithms and protocols to secure 

communication and protect data. This is the process of hiding or coding information so that only the person 

a message was intended for can read it. It has been used to code messages for thousands of years and 

continues to be used in bank cards, computer passwords, and e-commerce. Cryptography is widely used on 

the internet to help protect user data and prevent eavesdropping. To ensure secrecy during transmission, 

many systems use private key cryptography to protect transmitted information. With public-key systems, 

one can maintain secrecy without a master key or a large number of keys. AI can be used to improve the 

efficiency and effectiveness of cryptographic systems in several ways. 

One of the main areas where AI is used in cryptography is in the development of new cryptographic 

algorithms. AI can be used to generate and analyse large numbers of possible algorithms, using techniques 

such as machine learning and genetic algorithms. This can help researchers find new algorithms that are 

more secure and efficient than existing ones. 

AI can also be used to improve the efficiency of existing cryptographic algorithms. For example, AI 

algorithms can be used to optimize the parameters of an encryption algorithm, making it more efficient and 

secure. AI can also be used to analyse encrypted data and detect any potential vulnerabilities or weaknesses 

in the encryption scheme. 

Another area where AI is used in cryptography is in the detection of malicious activities. AI can be trained 

to recognize patterns of behaviour that may indicate an attack on a cryptographic system. This can help to 

identify and prevent attacks before they can do any damage. 

Finally, AI can be used to improve the usability of cryptographic systems. For example, AI can be used to 

automate the key management process, making it easier for users to securely manage their encryption keys. 

Overall, the use of AI in cryptography has the potential to greatly enhance the security and efficiency of 

cryptographic systems. However, it is important to ensure that these systems are properly designed and 

tested to ensure that they are secure and reliable. 
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An Optical Time Domain Reflectometer (OTDR) can detect, locate, and measure all the functions of 

(splices, connectors, bending, etc.), and report the location of each event with accuracy ranges from 4 cm 

to 40 meters. An OTDR uses the possibility of a RADAR and be can considered a one dimensional 

RADAR. Utilizing OTDR, a full report of losses and intelligent occasions (connectors and mechanical 

splices) fixing to the separation or land data of an optical fiber interface can be achieved [1]. 

OTDR makes use of the small signals that travel back the fiber. Even by backscattering or by reflection 

comparing their power levels and arrival time with its sent signals, it can generate a highly accurate report 

of what events are on a fiber link. The attenuation dead zone (ADZ) is characterized as the distance, 

typically for a solitary "decent" connector intelligent occasion, between the pulse's rising edges and the 

backscatter level's 0.5 dB deviation from a fit to a straight line. The backscatter level refers to the tilting 

line on the trace that produces the fiber attenuation measurement. Under ideal conditions, this dead zone 

data frequently gets provided. In order to offer a sign of the separation adhering to an interface at which a 

precise losses measurement may be done, the ADZ determination is made. This idea could work to measure 

the loss using the length of the dead zone singles [1, 2]. 

The OTDR monitors loss at a connector or splice between the two markers as well as separation to the 

occasion. The two markers are moved such that they are roughly the same distance apart from the splice's 

focus point in order to assess splice loss. As can be seen, the instrument resolution and clamour cause the 

trace to appear less sharp, so the splice won't look as clean as this. The OTDR will calculate the loss in 

decibels (dB) between the two markers and display it in dB [3].  

The main aim of the research was to use the different setup connection of OTDR and to perform several 

experiments to find the parameter in which get minimum insertion loss in the distance and compare the 

analysis the output value. 
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With the development of cloud computing technology, Software as a Service (SaaS) has become a popular 

delivery mode for enterprise applications. Because of this, SaaS providers continually seek to improve the 

cost-efficiency, scalability, and dependability of these services. In the SaaS model, a cloud provider hosts 

programs and makes them accessible to end users via the internet.  A single instance of the SaaS application 

can run on the host servers and be used to serve each subscribing client or cloud tenant. SaaS applications 

and services often employ a multi-tenant approach, with all clients, or tenants, using the same version and 

configuration of the application. Because of this, the main goal that providers of SaaS applications strive 

towards is the optimization of cost-efficiency. [1] 

There currently exist several tactics that seek to resolve these issues. These tactics include cloud 

deployment, which uses a Platform as a Service (PaaS) approach that addresses the issue of scalability. The 

second tactic utilizes an Infrastructure as a Service (IaaS) strategy, which provides necessary computing, 

storage, and networking resources on demand on a pay-as-you-go basis. The third tactic is the hybrid tactic, 

which combines several different approaches in order to make overall improvements to the applications. In 

addition to the previously described strategies, the cost-effectiveness, adaptability, and flexibility of cloud-

native services may all be increased with the aid of container technologies like Docker and Kubernetes. [2], 

[3] 

Our review aims at exploring current technological trends in the area of container-based multi-tenant 

architecture for SaaS applications in order to analyze potential risks and weaknesses. In addition to this, we 

also analyze the strengths, benefits, and overall potential of container-based architecture for SaaS 

applications. 

Our analysis indicates that multi-tenant container-based architecture for SaaS has a lot of potential, and this 

approach addresses most of the issues, especially in terms of improving the cost-efficiency of multi-tenant 

SaaS applications. We also conclude that the most effective container orchestration technology is 

Kubernetes. 
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Digitization in the current day and age is crucial. We have technologies like digital twins which are used 

for running multiple simulation with real life information [1], 3D environment scans which could digitize 

real life objects and which could be later used for games or movies, and document digitization which is 

more relevant for day-to-day use. To digitize a document, it is necessary to first recognize characters; one 

of the ways to do this is OCR (optical character recognition).  Several techniques/ways to assist with 

character recognition or make it more reliable were considered.  

Usually, images were taken of vehicle license plates in different conditions. To make recognition easier, 

the image was corrected to be greyscale instead, which makes images smaller and process itself easier. 

Image segmentation using contrast is used to determine license plate location, then text recognition happens 

using the binarization method [2]. A deblurring technique with VBF algorithms was used to improve image 

quality (in terms of characters being sharper) which in turn, could yield up to 65% improvements for 

character recognition [3]. 

Several techniques like zoning algorithm, projection profile, histogram of gradients, and a combination of 

those were used to see which provides highest accuracy with best result being 94.43% [4]. 

In conclusion, it is possible to combine techniques like converting an image into greyscale and deblurring 

it, using higher resolution camera for taking images, while keeping in mind that increasing the distance 

from object increases chance of blur or loosing details. When detecting features, it is possible to get the 

best results with using histogram of gradients combined with projection for extracting features and support 

vector machine for classification. 
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Indoor air quality is an important aspect in maintaining a healthy and productive work environment, 

especially in rooms where groups of people spend a large amount of time. Carbon dioxide (CO2) is one of 

the main indicators of indoor air quality, as it is a by-product of human breathing, and CO2 levels in a 

classroom can easily spike to concentrations above 2000pmm in a single lesson [1] which is well above the 

maximum recommended concentration of 1000ppm. Without periodic ventilation, while the CO2 level 

decreases slightly during breaks, it stays above the 1000ppm threshold during the day [2]. Measuring CO2 

levels in indoor environments is, therefore, an important part of ensuring good air quality. For this purpose, 

single-board computers such as the Raspberry Pi and microcontrollers such as the Arduino NANO and 

Arduino Uno have gained attention as a low-cost and efficient way to incorporate sensors into projects due 

to their ease of use, low power consumption, versatility, and part accessibility.  

The aim of the research was to develop a system for measuring CO2 levels in a naturally ventilated 

classroom using both Arduino and Raspberry Pi platforms, and to investigate the relationship between CO2 

levels, sensor placement, ventilation rates, and occupancy levels. The project also aimed to test different 

types of CO2 sensors and measure CO2 levels in different parts of the room during full occupancy, as well 

as use multiple sensors of each type to see how much they deviated from each other in the same room next 

to each other. 

Multiple monitoring systems on both platforms were made to accommodate different CO2 sensors. For 

each sensor model, at least two systems were created to measure the deviation between the sensors and to 

compare it to the sensors’ specifications. Sensors were placed in different parts of the classroom. A web 

application was developed to display and visualize the data from each sensor in a graph using JavaScript 

libraries.  

The study found that during lectures and practical assignments, the level of CO2 in the room increased 

above the recommended maximum concentration of 1000ppm even when the classroom was at half 

occupancy and it is required to ventilate the room every 45 minutes to let the CO2 concentration decrease 

to a healthy level. 

In conclusion, this study successfully developed multiple affordable systems for measuring CO2 levels in 

a naturally ventilated classroom using both Arduino and Raspberry Pi platforms. The study also found that 

ventilation plays a crucial role in maintaining healthy indoor air quality. The comparison of multiple sensors 

of each type showed that there were some differences in their measurements, but these were generally 

within the manufacturers' specifications. 
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The Fingerprint Based Voting Project is an innovative application that utilizes an individual's unique 

fingerprint pattern to verify their identity. Since each person has a distinct fingerprint pattern, this system 

allows for easy and efficient verification of voters. Through the use of fingerprints, users can be identified 

with great accuracy, and the system permits them to cast their vote electronically. Additionally, the system 

allows the administrator to attach candidate names and photos for voters to choose from, as well as register 

voters by verifying their identity through proof of identification. Once the election is over, the system 

automatically deletes the number of candidates attached to it. The user is permitted to vote only once, and 

the system ensures that the same voter does not vote for multiple candidates. The system offers a login 

module, registration module, fingerprint verification module, new candidate module, and result module. 

The user and admin can log in by entering their id and password, while the verified user can vote for their 

preferred candidate only once.  

The system also permits the administrator to add any number of candidates when a new election is declared, 

and users can view the election results through the election id. However, a disadvantage of the system is 

that if a voter's finger pattern is damaged, the system may not be able to identify the user accurately. The 

system can be applied in a variety of contexts where elections are taking place. The software requirements 

include Windows XP or Windows 7 (ultimate, enterprise), SQL 2008, and Visual Studio 2010, while the 

hardware components required include a processor-i3, hard disk-5 GB, and memory-1GB RAM. 

The fingerprint based voting project is used to identify the individual through his finger pattern. This system 

allows the person to vote for their candidate for only one time. It does not allow voter to vote a second time. 

The administrator can also add the names of candidates so that voters can easily vote them and register the 

voter’s proof of identity. A voter can also check the result when election is over. Therefore, this system is 

also called a modern technique of voting. 
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Artificial intelligence (AI) has been used to speed up processes in fields such as agriculture, animal 

husbandry, medicine, education. In the field of poultry, breeding with AI can control not only the bird’s 

weight, welfare, and water and feed consumption at the farm, but also control processes at the hatcheries. 

Most of the breeding industries have a major problem in detecting ideal eggs with embryos from infertile 

eggs. For example, Nasiri et al. (2020) [1] used a deep learning computational vision method for egg 

classification in their research. They were able to implement an egg sorting system based on the modified 

architecture of VGG16, the trained model being based on intact, bloody, and broken eggs (break, crack or 

hole in the egg shell), with an overall average accuracy of 94.84%. Their method cannot be used to detect 

an embryo in the egg, but at least can sort and removed broken eggs. 

In Saifullah et al. (2022) research work [2], egg fertility detection was done by the Support Vector Machine 

(SVM) method using the second-order statistical feature extraction based on the Gray-Level Co-occurrence 

Matrix (GLCM) approach. They were able to classify two types of fertile and infertile by taking 100 egg 

samples; with the SVM-GLCM approach, it is possible to detect fertile and infertile eggs with a success 

rate of 98.20%.  SVM-GLCM method might take a while to perform the task. The egg candling method in 

the Reis and Soares (1993) research work [3] was used, and the authors concluded that candling has no 

effect on hatchability and chick quality, but it is difficult to establish for a large number of eggs and requires 

a lot of resources.  

Our research study will be to prepare a set of methods such as k-nearest neighbours (KNN), which is much 

faster than SVM in simulating intelligence on an electronic device so that it can tell us with an acceptable 

percentage of accuracy whether an egg is fertile or not.  
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Pollination plays a crucial role in the production of nectar crops. Proper pollination can increase multiple 

seed quality metrics such as quantity, quality, and oil production. Seeds obtained from properly pollinated 

crops are heavier and exhibit a higher germination rate. Pollination also significantly influences the visual 

and physical quality metrics of crops, including weight, colour, taste, and firmness. Hand pollination and 

insect pollination are the most beneficial methods of pollination. [1-3]. Human activity, pollution and 

climate change reduces the number of natural pollinators [4]; therefore, pollination services may be 

necessary. 

In Latvia, there are no available dedicated pollination services, web systems or mobile apps that would 

enable beekeepers to rent or provide their bees to farmers for pollination of nectar crops. 

Pollination services could be provided using a web application. In this application, users (farmers) could 

request pollination services by providing general information, such as an email address, location of the 

field, start and end dates for the pollination, and the number of bee colonies they require. Meanwhile, 

beekeepers could register their company and colony information on the platform. They can also specify 

important details such as the maximum delivery distance, delivery fees, minimum number of hives required 

for delivery, and the minimum rental duration for the hives. Once a new pollination request is submitted, 

the web application will automatically calculate the most cost-effective delivery options to the user's 

location from the nearest active beekeeper’s locations. If additional colonies are required, the application 

can include multiple beekeepers in the contract to ensure efficient and effective pollination services. To 

effectively manage beekeeper companies and contracts, the application would need to have administrative 

control. 

Within this work, a prototype of the web application is developed using such technologies as Laravel, 

WordPress and Linux. 
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The topic of the present research is teaching methods for children using mobile applications. Mobile 

technology is growing, and the percentage of kids who used smartphones is increasing each year. This 

growth encourages developers to build educational apps to help kids learn to write letters, numbers, and 

animals in a fun way. Mobile applications are created for writing, which replaces paper with a device’s 

screen (e.g., mobile, tablet, etc.). This procedure also replaces a human trainer for teaching the learner and 

is mostly based on tracing.  

Augmented reality is combination of the real and virtual world. One can effectively learn through the 

flawless convergence of real and virtual surroundings. Changing the position and alignment of the virtual 

object means this technology can make higher current educational environments and improved learning 

opportunities for students [1]. 

Handwriting recognition (HWR) has entered wide interest in the exploration community in recent times 

due to the increased demand of recognition operations for bettered human-computer interaction, and 

different approaches have been exploited for HWR. One approach, grounded on computer vision, uses 

cameras and scanners dealing with cutlet stir discovery and cutlet stroke recognition. To upgrade 

recognition delicacy, deep literacy algorithms were applied and attained satisfactory performance [2]. 

With deep learning (DL), convolution neural networks (CNNs) have exposed an important capability to 

identify handwritten characters of different languages. A neural network with perfect presentation generally 

needs a good modification of CNN hyperparameters and a good choice of applied optimization algorithms 

[3]. 

Latvia, while perhaps competitive in this area, needs to evolve and develop the use of newer technologies 

and the interactions between them. It would be very useful to do deeper research on this theme. 
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Soil or substrate is needed for every plant’s survival, growth and development; it is one of the most 

important components in plants life. Specific species’ survival possibilities and their growth and 

development, in certain conditions, is dependent on soil/substrate physical and chemical properties. 

Chemical properties can be improved by using fertilizers, but physical properties can be improved by soil 

management. The purpose of this research is to determine different kinds of fertilizers that could be or are 

already used in forest tree nurseries and to research how important sustainable soil management is in tree 

nurseries. 

Plants generally grow best when planted in fertile, well-drained soils. In tree nurseries, good conditions and 

nutrients are constantly provided to plants so they could become healthy and strong. To provide these 

conditions, inorganic fertilizers and peat moss are being used. Unfortunately, these resources have become 

less plentiful and costly, while the demand for tree seedlings has increased. Thus, alternative sources of 

organic matter and plant nutrients are being searched for. Such alternative could be composted sewage 

sludge mixed with woodchips, which produces an organic material similar to garden compost. The mixture 

is a good source of organic matter, which is rich in trace elements and other nutrients. This way, plants 

could be provided with everything they need to grow and develop, while saving both money and nature 

resources [1]. 

The University of Guelph in Canada has been conducting research dealing with environmentally friendly 

and sustainable nursery production practices with emphasis on container production. For the past 20 years, 

they have been trying to find a way to use farm, industrial and consumer waste by-products as amendments 

in nursery substrates. The research has evaluated hundreds of potting mixes derived from individual or 

combined, raw or composted waste by-products, such as turkey litter compost, paper mill sludge, municipal 

waste compost, and even pulverized glass. Most of them provided excellent container-growth media, which 

means that different by-products can be used to create organic matter that could be used in tree nurseries 

[2]. 

Soil and substrate properties and availability are as important as soil health is. Soil management, especially 

in tree nurseries, due to lack of foundational resources, needs to be a priority. Even tree nursery producers 

agree that a need for resources to support cover crop usage and comprehensive soil testing plays an 

important part in improving tree performance [3]. 
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Trees and plants receive the necessary moisture and nutrients for growth from the soil [2]. Today, solid fuel 

boilers and biogas stations are used more often for energy and heat production, where by-products, such as 

wood ash and digestate, are obtained. Wood ash and digestate contain several plant nutrients: 

macroelements potassium (K) and phosphorus (P), microelements calcium (Ca), magnesium (Mg), 

manganese (Mn), sulfur (S), iron (Fe), aluminum (Al) and others [1]. These elements contained in these 

two components can return to the forest stand nutrients necessary for tree growth that may have been lost 

after logging or other forestry activities [1]; therefore, wood ash and biogas digestate can be a useful soil 

amendment to improve tree growth conditions and increase their radial growth [3]. 

The study was conducted in two Myrtillosa mel. forests located in Jelgava Forest district and managed by 

the Forest Research Station. Both stands were fertilized with ash and digestate mixture of four different 

dosage groups (according to the mass ratio ash:digestate 1:1; 2:1; 3:1; 4:1) in the autumn of 2020 and in 

the spring of 2021. The spring and autumn control groups were also created. The mixture was prepared by 

the Latvia State Forest Research Institute “Silava”. The mixture was spread over the strip created by the 

milled-watered disc plow, in which pine saplings were planted. In one area, 3 replications were created for 

each fertilization option, creating 60 1x1m plots and creating a total of 120 plots in the whole area. After 

two growing seasons, pine height and crown width (4 radii) measurements were made. In addition, 

vegetation assessment was carried out in two areas. 

A total of 83 vascular plant species were identified in the vegetation assessment. Compared to the control 

group, there was a decrease in the number of species which can be explained by the dominance of one or 

more species in the plant after the use of fertilizers, but it can be observed only in the variant with the 

highest proportion of ash, which was 4:1. Fertilization proportion and fertilization time did not significantly 

affect tree heights and crown width after two growing seasons. 

In order to better assess the effect of fertilization on the growth parameters of conifers, it is necessary to 

carry out measurements for a longer time period after soil amendment. 
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Throughout many decades, there has been a controversial topic in forestry about non-native woody plants 

and their distribution in forests as well as the effects they have on neighbouring native species in sensitive 

ecosystems, such as changing the balance of nutrients or lowering the level of biodiversity in some cases. 

This research aims to explore the dispersion of Sambucus racemosa L., Sambucus nigra L., Acer negundo 

L., and Amelanchier spicata (Lam.) K.Koch in Latvian suburban forests as well as ways to successfully 

manage the growing spread of these woody plants. 

Red elderberry (Sambucus racemosa) is a deciduous shrub that was imported into Latvian territory as a 

decorative woody plant. It has become a popular garden woody plant; however, it escaped containment and 

quickly naturalized due to its form or reproduction using both seeds and offshoots. Compared to other 

woody plant species, Sambucus racemosa is one of the least problematic; it poses only minimal threats to 

the suburban forest environment, which are affected by other larger factors such as climate change. If the 

climate becomes warmer, the red elderberry will be able to spread more efficiently, thickening the shrub 

layer in forests. Therefore, there are minimal or no special removal measures for the red elderberry. The 

black elderberry (Sambucus nigra) is a tall deciduous shrub that is widely cultivated for its decorative, 

nutritious, and medicinal purposes. In Latvia, its population is stable and it is usually found in suburban 

forests or abandoned plantations. Similarly to the red elderberry, it does not pose a significant threat to the 

environment. It will only become a problem if the climate becomes warmer. For now, there are not many 

control measures. The ash-leaved maple (Acer negundo) is a medium-sized tree. It is native to North 

America and was introduced as a decorative park tree. Acer negundo can easily survive in dry and poor 

ecosystems and thrive in wetter forest areas. As a preventative measure, it is encouraged not to plant the 

ash-leaved maple. Dwarf serviceberry (Amelanchier spicata) is originally native to North America, and it 

was also cultivated in Europe as a decorative shrub, as well as a food source. The shrub can withstand very 

low temperatures and can incredibly adapt to a wide range of different soil pH levels. The influence of 

Amelanchier spicata is more noticeable in comparison to the other mentioned shrubs because it drastically 

changes the balance of nutrients in the soil and the distribution of light in forests. The dwarf serviceberry 

is considered a possible threat to the surrounding ecosystem, so measures have been taken to minimize its 

spread, such as cutting the shrubs during spring and summer as well as using chemical agents to destroy 

the shrub entirely. This shrub is widely found in most of Latvia and also the forests surrounding Riga and 

other cities [1]. 

These woody plants commonly surround cities, especially the suburban forests of Riga. This is most likely 

due to the various abiotic factors the environment is affected by, such as pollution, human activity, 

eutrophication, etc. [2]. 

In conclusion, all the above-mentioned plants have been brought into Latvian territory as decorative woody 

plants; however, these plants possess the ability to spread far and quickly. By far out of all these common 

and semi-common non-native woody plants, Amelanchier spicata causes the most damage to the 

environment and economics.  
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This research focuses on different types of forest nursery pests and their effect on saplings and seedlings. 

The aim of this research is to examine different forest nursery pests, to see how they affect saplings and 

seedlings, and understand how these pests are controlled. The work inspects pests from Aphididae, 

Noctuidae, Elateridae and Scarabaeidae families; in addition, other pests are mentioned.  

The description of pests, their lifestyle, appearance and how they affect the trees was based on the material 

“Meža aizsardzība un apsardzība, 1.daļa: Meža entomoloģija” (in English: Forest protection and damage 

prevention, Part 1: Forest Entomology) [2]. Another source of information “Diagnosis and control of 

cutworm damage on conifer seedlings in nursery seedbeds” [1] examines specific pests and their control, 

describes cutworm identification, the damage they cause, and how they could be controlled in conifer 

nursery beds. The monitoring and control of specific pests are found in the articles that describe the research 

on pest monitoring and control, such as wireworm control in the article “Control methods and monitoring 

of Agriotes wireworms (Coleoptera: Elateridae)” [3]. 
During the research, we found that most tree pests can become forest nursery pests, andcan be detrimental 

in forest nurseries, because saplings and seedlings are young and small; therefore, pests that are not a big 

threat to mature trees in forests may kill small trees in nurseries. All pests that are included in the research 

are well known pests both in forests and forest nurseriesbut, because they do not cause a lot of harm to fully 

grown trees, they are frequently not paid sufficient attention to; therefore, if not controlled, these pests may 

have dangerous breakouts which may become destructive to forest nurseries. 
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When planning to grow birch trees, it is important to be aware of common diseases affecting them. Not all 

diseases may be deadly, but they can have a negative effect on appearance of the tree. If a disease is left 

untreated, it can significantly reduce the lifespan of the tree, so regular care is essential to avoid it. The 

purpose of this research is to find out about diseases in nurseries and how to cure them. 

The research was performed for the company “Latvia’s State Forests” and the plywood company “Latvijas 

Finieris”. Birch samples having the most obvious symptoms were collected, and their diseases were 

diagnosed around tree nurseries in Latvia while doing the survey of plantation. Based on the obtained results 

in 2016, an artificial infection experiment was conducted with the aim to test five most symptomatic 

birches’ pathogenicity of fungal species commonly found in seedlings, causing the wilting of birch tops 

and forming of necrosis on the trunk [1].  

The same conditions that increase nursery production of seedlings (high densities, irrigation, fertilization, 

and herbicides) may also favour pathogenic fungi. The use of good quality seed, sterilized containers, pest-

free growth substrate together with proper irrigation, ventilation, fertilization, and removal of weeds all 

prevent the entry or survival of pathogens causing damping-off, grey mold, root dieback and perhaps stem 

lesions. There is a disease like birch rust that needs chemical control every summer. Knowledge of the life 

cycle of pathogens and the conditions leading to plant diseases guarantees correct pest control [2]. 

Birch rust causes early defoliation, which weakens and retards the hardening of birch seedlings.  Infected 

seedlings also grow less well than healthy ones after planting. The severity of birch rust varies among years, 

so the need for control varies each year. The disease caused by Phytophthora cactorum causes stem and 

root collar lesions. Nursery hygiene is important in controlling the disease [3]; all dead plant debris from 

the growing areas need to be removed to prevent pathogen survival in the soil, and containers are also 

placed on an insulating cloth which is spread on the ground (floor) that prevents direct contact between the 

bottom of containers and the underlying soil.  
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Climate change is known to bring difficulties in a lot of industries, including forestry. Inseparable from 

forestry is environmental protection, which is even more influenced because of the need of specific 

conditions for endangered species in order to thrive. 

One of the species that is and will be even more endangered in Europe and in Latvia is common yew (Taxus 

baccata L.). It is a native evergreen, non-resinous, poisonous, long-lived and shade tolerant coniferous tree. 

In Latvia, it grows on North-East borderland of its natural range. It is believed that yew is a relict of the 

Atlantic flora. The long evolution period indicates that common yew is an ecologically plastic species: it 

has the ability to adapt to different growing conditions including light, moisture and natural disturbances. 

Nevertheless, the distribution of the common yew is limited by climatic and edaphic factors. 

Although common yew is an endangered and protected species in Latvia, it is widely distributed in few 

places. One of these places is Slitere National park, where the autochthon stands growing in different forest 

site types are complemented with anthropogenically formed plantations. In Slitere, stands of common yew 

are distributed in various geological structures – moraine, a bluff of the Baltic Ice Lake and abrasion-

accumulation low land. Each of the geologically unlike sites are ideal to analyse favourable micro-climatic 

and other conditions. 

A precise way to analyse the climatic impact on common yew is by using tree core samples. There is little 

research analysing yew growth increase because of the specifics of wood qualities: yew has a hard, dense 

wood; often the trunk of the tree is unsymmetrical, and it is common that there are several trunks grown 

together. Natural disturbances and unsuitable climate can cause uneven and missing tree rings, which makes 

it difficult to determine the age of the tree and to perform cross-dating. 
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Wind is an essential abiotic factor which is explained as the movement of air masses affected by the 

difference in atmospheric pressures. It contributes to the natural regeneration of forests by ensuring the 

spread of seeds through bird airwings or airfluffs, but the wind has also a negative impact on tree 

species and forest stands [1]. 

It is well known that strong winds can cause windfall when trees are dumped along with roots, and 

windbreaks can result in a tree trunk being broken. Windbreaks are more common in medium-aged 

crops, where the annual rings are wide and loose, which results in insufficient mechanical strength. On the 

other hand, in older stands where the annual rings become narrower and more mechanically durable, the 

root system of trees has often been damaged by decay, which is why such stands suffer most often from 

windfalls [1]. 

In the climatic conditions of Latvia, spruce is one of the most endangered species of windbreaks and 

windfalls due to the shallow root system. Cyclonic winds, whirlwinds and storms outside the tropical zone 

are considered significant sources of risk. The effect of these risk factors depends on the sensitivity of the 

trees: the dimensions and shape of trees, the size of the root system, and changes in the forest caused by 

forestry activities. Wind-damaged forests are immunologically unstable, especially spruce stands. 

Damaged or dead wood is an environment suitable for forest pests and diseases that can increase their 

spread, so it is recommended to remove wind-affected trees during the logging process [3]. 

Scientists’ predictions suggest that climate in Latvia may become even windier in the near future. It is not 

only the frequency of winds that is of concern, but also their strength and wind speed; therefore, the risk of 

windfalls and windbreaks will increase. Also, the future forestry importance of spruce (Picea abies, (L.) H. 

Karst.) has gradually declined in central and western Europe over the last decades due to the deterioration 

of growing conditions caused by climate change. The most significant factors for mitigating the risk 

of wind damage include lower planting thickness, fewer thinning times, grooming of young stands 

and a target diameter as a key felling criterion known as targeted forestry [4],[2]. 
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Seed germination is the process in which the seed receives adequate hydration to sprout a radicle through 

its seed coat. The germination potential of seeds can be influenced by a number or factors ranging from 

characteristics of the seed like color, size and shape, to various biochemical and physiological mechanisms 

such as water uptake, use of stored nutrients within the seed itself and the activation of enzymes. An 

important factor is not only the speed of seed germination, but also the delay of this process. Seed dormancy 

and its molecular factors allow the seed to delay its germination until a period where conditions are optimal 

for its survival. This delay is used in the process of storing seeds while not critically diminishing its 

germination potential [1]. 

While seed germination is dependent on the seed’s plasticity and province, it does not mean that it is capable 

of enduring all biotic and abiotic factors. These factors are important to consider when trying to lessen the 

spread of invasive species whose plasticity properties are high, since each species has a biotic or abiotic 

factor that significantly affects its growth and spread. A major factor that affects seed germination is the 

soil, and its physical and chemical composition.  

Temperature is another factor that affects seed germination, maturation and further early life growth 

process. The effect of short-term exposure to extreme temperatures have been studied and heat resistance 

of Pinus Sylvestris and Pinus halepensis seeds has been documented. Seeds have been exposed to 

temperatures ranging from 70 to 150°C to ascertain the effect of forest fires on seed germination [2]. 

Bud phenology affects further life of the tree, since buds develop new leaves, create new shoots or develop 

into flowers. However, bud damage can also cause trauma to the tree, further reducing its annual shoot 

growth. Initial growth and allocation of growth can be largely affected by the neighboring flora of trees, 

and a competition for nutrients and light can occur [3]. 

To sum up, many factors influence seed germination and initial growth of trees as well as their effect on 

the development of healthy and productive plants. 
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Photoperiodism is the physiological reaction of organisms to the changing length of night or  dark period. 

It is the inherent mechanism in plants that lets them know when to start or stop growing. Since trees are 

long-living organisms and the yearly increment is relatively small, it can be very benificial to exploit these 

properties of the plant. This is why the “long night system” is useful. In their first years, some tree species 

stop their growth completely in the middle of the summer and continue only at the start of fall, when nights 

get longer and days shorter. So in order to get two years of increment in one, some tree nurseries simulate 

the begining of fall by covering the planted trees with a special dark cover material for three weeks at a 

specific time in the day. The trees assume it is fall and start growing. This method not only creates larger 

plants of a higher quality, improved root system and more resistance to external threats like frost, but also 

larger in height and has a mature stem that is  better for growth in the forest.  

As it turns out, not all tree species react the same to extended light. Some plants like the Black spruce can 

grow relatively easy with even countinuous (24 hour a day) illumination. But some (white spruce) suffer 

and can barely gain any growth [2]. And as a result, this can be a deciding factor weather a species benefits 

from the long night system. 

To implement the long night system ,it is neccesary to know the origin of the seeds that are being planted. 

Lattitude is a determining factor for each plants photoperiod lenght, so it must be taken in high regard [1]. 

It was found that trees which sprouted earlier in the year also have a naturally shorter biological night. So 

in the long night , the artifical darkening needs to happen later.  

In some countries like Sweden, the long night system has been mostly automated. It is possible to calculate 

the optimal length of time for each species from different provenances for the implementation of the short 

day and then add timers to change the environement to fit each plantation. With added treatment practices 

like subjecting the plants to very warm days and cold nights in the long night system, they also appear to 

develop a tolerance to cold and frost.  

In conclusion, the long night system prepares new seedlings for the forest environment, where they can be 

threatened if they are not strong enough. The long night system helps to get a two-year-old seedlings in one 

season, thus reducing overall growth time and risks. 
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Poor physiological and health quality of seeds has particularly serious effects on seed germination and 

subsequent growth, and often these result from incorrect seed storage. If a seed has not been stored in the 

right conditions, or it has been stored for too long, it will probably be of poor physiological or health quality. 

Accordingly, this also has a negative impact on the marketing of seedlings. There are several categories of 

seed storage and the average value depends on the species and, particularly, to which seed storage category 

it belongs. Recalcitrant or intermediate seeds are required to be stored for more than a few days, otherwise 

they should not be offered for sale. Orthodox seeds can be stored at low temperature for many years or even 

without important decline in health or physiological quality after drying. But in any case, seed merchants 

are recommended to carry out germination test before offering the seeds for sale [1]. 

Tree seedlings in containers, such as polyethylene bags, are generally ready to plant out when they are 20-

30 centimetres tall. The size of 20-30 centimetres is sufficient to withstand transport, handling and 

transplanting. There are several rules for successful seedling transport; for example, during transportation, 

planting material or seedlings should always be placed in proper conditions and they should not be placed 

one above the other on the floor of the transporting vehicle, containers, etc. to avoid damage [2]. 

Beetles can attack stored seeds and constitute a major cause of serious post-harvest crop losses. It is possible 

to find a solution to deal with it without chemical pesticides - ash can offer an effective way to protect 

stored seeds against storage beetles, if it is applied in large quantities. For small quantities of seeds, ash 

could be a cheap and safe alternative for chemical pesticides [3]. 

We can distinguish several categories of seed storage. Duration and conditions of storage depend on these 

categories. The sale of planting material is also affected by the size of the seedlings and their quality, which 

must be taken into account when transporting them. The quality of seedling storage can also be affected by 

pests, so solutions should be sought.  
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Oils of plant origin are a great source of unsaturated fatty acids, which have been shown to reduce the risk 

of cardiovascular disease and are even critical to human health in carrying out important physiological 

processes, such as forming cell membranes, promoting the development of nervous tissue, absorbing fat-

soluble vitamins, etc. [1, 2]. In addition, large quantities of oils are produced worldwide every year, and 

many quality criteria are established with production to assure customers that the oil is safe for consumption 

[3]. For example, Commission Regulation (EEC) No. 2568/91 establishes certain criteria for different types 

of olive oils based on their characteristics such as acidity, peroxide value, etc [4]. Since oils with a high 

content of polyunsaturated fatty acids are particularly susceptible to auto- and photo-oxidation, peroxides 

and free radicals are formed, which pose a great danger to human health [5]. Precisely for this reason, the 

oil is given a lot of attention. 

In the study, the oxidability of 5 oils of vegetable origin (unrefined hemp seed oil, refined rapeseed oil, 

refined olive pomace oil, refined olive oil, and unrefined Extra Virgin olive oil) was analysed by placing 

the oil samples in a thermostat at 60.00±0.10 °C and determining the peroxide value after 0, 2, 24, 48, 72, 

144, and 312 hours. 

The aim of the study was to understand the oxidation dynamics of the oils studied and to find out which of 

the oils is least susceptible to oxidation processes. 

Oxidation dynamics can vary greatly in oils, which is largely influenced by chemical composition and 

extraction method. According to this study, unrefined hemp seed oil has the highest peroxide value, while 

the lowest peroxide value is found in refined olive oil. The trend in the increase of the peroxide value can 

be used to assess how quickly the oil deteriorates and how much attention should be paid to storage 

conditions, duration of use after opening, and cooking methods. Strong dynamics were observed for 

unrefined hemp seed oil, medium-strong for refined rapeseed and olive pomace oil, and weak for refined 

olive oil and unrefined Extra Virgin olive oil. 
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One of the most consumed vegetable juices is carrot juice (Daucus carota L.), which is a rich source of 

natural b-carotene. Lactofermentation, which uses lactic acid bacteria as starter cultures, can produce 

fermented vegetable juice. The lactofermented carrot juice is pleasant in taste, is microbiologically safe, 

and can have high innutrition value. Due to the fact that carrot juice has low acidity and a high concentration 

of bacteria that can spoil food and form spores, it is challenging to preserve [1]. 

According to the previous research, probiotic foods should contain at least 106 to 107CFUml-1of probiotic 

bacteria at the moment of ingestion in order to provide the most health advantages [2]. 

The aim of the master thesis is to improve the fermentation and post-treatment process of carrot juice to 

ensure the quality of the product. In this study, carrot juice (with and without anadditional1% NaCl) was 

pasteurized and refrigerated. The fermentation of carrot juice was set up by using starter culture 

Lactobacillus plantarum Harvest LB-2, the fermentation time 17–18 h, temperature 27 – 30°C. In this 

study, on the 4th day of fermentation, using lactic acid bacteria, the count of the bacteria varied between 22 

x 106 CFUml-1 and 23 x 106 CFUml-1; however, on the 30th day, it varied from 111 x 106 CFUml-1 to 137 

x106CFUml-1. 

As regards sensory properties, better results were found in the samples of fermented carrot juice with an 

additional 1% NaCl than in the samples without salt, as well as higher growth of lactic acid bacteria. After 

24 hours, the formation of organic acids during the fermentation of carrot juice caused a rapid decrease in 

pH from 6.65 to 4.56, but an increase from 0.09% to 0.14%. was observed in titratable acidity. Moreover, 

the pH of fermented juice below 4.1 negatively affected the taste of the product. Due to changes in the cell 

structure, the ability to extract carotenoids increased. The highest increase in total carotenes 3.67 mg100g-

1 was found on the 8thday of juice fermentation. As the acidity increased, the carotene level decreased from 

3.67 (8th day) to 0.76 mg100g-1 on the 22nd day. 

The fermentation of fruit and vegetable juices with lactic acid bacteria improves the sensory properties and 

nutritional value of the products and extends the shelf life by 6 months at a low storage temperature from 

+2 to +8 °C [3,4]. 
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In order to lower the glycaemic index, fructose is often used in food production instead of simple sugar, 

which does not cause the sugar level in the blood to rise rapidly. Increased consumption of fructose leads 

to weight gain and obesity. Therefore, other alternatives are being sought that allow lowering the glycaemic 

index in products without affecting the human system. The aim of the research is to evaluate the scientific 

studies on stevia as a fructose substitute and its positive and negative aspects in food production. 

Stevia is a non-alcoholic sweetener of natural origin. Stevia glycosides are contained in the stevia 

composition, which impart a sweet taste. The highest sweetening effect is provided by stevioside and 

rebaudiose A, which are most commonly used in food production [1]. Stevioside accounts for 5-10% of the 

total dry weight, while rebaudiose A accounts for 2 4% [2]. As a sweetener, stevia is heat stable up to 

200°C, acid stable, and non-fermentable, which makes it suitable overall for the production of various food 

products. 

Stevia is safe for sugar diabetics. It does not increase sugar levels in the blood, and it also promotes insulin 

secretion. Stevia is characterised by antibacterial and antioxidant effects, which is why it is widely used in 

pharmacy. Unlike artificial sweeteners, stevia has no side effects on the human organism [3]. The 

composition of stevia contains various minerals, such as calcium, phosphorus, sodium, potassium, iron, 

magnesium, and zinc [4]. 

Stevia can be used for manufacturing different food products and drinks to preserve the sweet taste of 

products decreasing at the same time their glycaemic index. Stevia can give a certain bitter aftertaste to 

food products. To decrease it, different strategies have been developed. Microencapsulation is one of the 

strategies. Using spray-drying techniques inulin and maltodextrin are used as encapsulating substances, 

improving thereby product taste. To conceal stevia’s bitter aftertaste in commercially available products, 

other artificial sweeteners such as polyols, vegetable glycerine, fructo-oligosaccharides, dextrose, and even 

sucrose are used [5]. The bitter aftertaste of stevia is well masked by the addition of a natural sweetener 

called thaumatin. It also improves the overall product taste. 

Research confirms that stevia is a good fructose alternative in making products for patients with sugar 

diabetes. It has numerous therapeutic properties as well as a high sweetening effect. 
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Organic milk is considered more nutritious and beneficial to health because it is produced without hormones 

and antibiotics and is environmentally friendly [1]. Organically fermented dairy products have the added 

health benefit of providing consumers with lactic acid bacteria (LAB). LAB can help restore the gut 

microbiota and prevent the proliferation of harmful bacteria by adhering to and colonizing the intestinal 

mucosa [2,3]. The aim of this study is to find out how efficient organic and conventional milk are as a 

substrate for the growth of LAB and how the origin of the milk affects the survival of LAB in vitro digestion 

processes. 

Organic and conventional milk samples with a fat content of 2% were used for the study. The chemical 

composition of the milk was analysed using MilkoScan Mars TM (Foss, Denmark). Milk samples were 

pasteurized at 90°C for 15 minutes and then cooled to 43°C. Samples were inoculated with YoFlex Acidifix 

culture (Chr. Hansen, Denmark) and fermented at 43°C to a pH of 4.4-4.6. The fermented samples were 

cooled and matured for 10-12 hours at 6 °C.  

The survival of LAB in the fermented samples during the digestion process simulated by the gastrointestinal 

tract model Labfors 5 (INFORS HT, Switzerland) was investigated. The gastric and intestinal phases lasted 

120 minutes each. The acids, bases, digestive enzymes, and bile salts were added accordingly. After the 

gastric and intestinal phases, samples were collected and plated on MRS agar for L. bulgaricus and on M17 

media for the cultivation of S. thermophilus. L. bulgaricus was cultured at 37 °C for 48 hours under 

anaerobic conditions, and S. thermophilus was cultured at 42 °C for 72 hours. 

The result showed that the survival rate of L. bulgaricus in the intestinal phase was increased in both organic 

and conventional milk. 

The result showed that there has been an increased survival rate of L. bulgaricus in both organic and 

conventional milk in the intestinal phase. But the number of CFU in the intestinal phase is 1-fold higher in 

organic milk than in conventional milk. The survival rate of S. thermophilus has been negatively influenced 

by conventional milk and the survival rate is lesser than that of the gastric phase. We concluded that organic 

milk is a better substrate for growth and adaptation of LAB in the intestinal phase. Moreover, L. bulgaricus 

was in the range of 6-7 log10 CFU ml-1, required for the LAB grow and multiply in the intestine to provide 

a healthy gut to the consumer. 
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Probiotics are non-pathogenic microorganisms that can improve human health and prevent certain diseases 

such as cardiovascular disease and cancer when administered in sufficient amounts [1]. Coconut fibres 

support the growth and survival of probiotics in fermented products [2]. The aim of the research is to 

evaluate the effect of coconut fibres on the growth dynamics of lactic acid bacteria during milk 

fermentation. 

Milk with a fat content of 2.0% was used for the research. The composition of the milk was analysed using 

Milkoscan Mars (Foss, Denmark). 1% coconut fibre (made from coconut shell fibre) was added to one of 

the milk samples (hereafter experimental sample) before pasteurisation. The other samples were pasteurised 

at 95°C within 5 minutes. Starter YF-L811 (Chr. Hansen, Denmark) was added to the samples after cooling 

the pasteurised milk to 43 °C. The samples were fermented at 43 °C to the isoelectric point of casein at pH 

4.4 to 4.6. The fermented samples were cooled and matured within 12 hours at 4-6 °C. The colony forming 

units (CFU) of lactic acid bacteria were tested in the fermented milk samples. M17 agar medium was used 

for the cultivation of Streptococcus thermophilus, and MRS agar medium was used for Lactobacillus 

delbrueckii ssp. bulgaricus. L. bulgaricus was cultured at 37 °C for 48 hours under anaerobic conditions 

and S. thermophilus was cultured at 42 °C for 48 hours under aerobic conditions in lab-scale incubators. 

As a result, the CFU of L. bulgaricus in the control sample was 3.96×106 CFU g-1 and in the experimental 

sample was 8.69×106 CFU g-1. The CFU of S. thermophilus in the control sample was 1.71×107 CFU g-1   

and in the experimental sample was 1.40×107- CFU g-1. The study shows that the addition of coconut fibre 

can promote the growth of L. bulgaricus. In addition, the coconut fibres support the survival of probiotics 

in the fermented milk. 
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Pinecones (Pinus sylvestris L.) can be considered as a relatively new raw material for food production [1]. 

Pinecones as forest products are traditionally used in pinecone syrups for medicinal treatment of colds, 

coughs, and to strengthen the immune system. The aim of this study was to produce different pinecone jams 

and compare their physical parameters during storage. 

There were three different pinecone jams: pinecone jam without added sugar mixed with apple juice, 

pinecone jam with added brown sugar, and pinecone jam with added white sugar. The pH was measured 

with a pH metre according to the method of [2], and the titratable acidity was determined according to the 

method [3] with minor changes. Soluble solids were determined according to the method ISO 2173:2002. 

Microbiological examination was performed according to the method [4]. The samples were stored at room 

temperature for four months. For each test, 10 g of the samples were used. In addition, sensory analysis 

was performed according to the method with minor modifications [4]. 

According to the results, the pH for jam without sugar was 3.19 - 3.60, with a significant difference found 

during storage (p < 0.05), but the pH for jam with white sugar was 3.50 - 3.52 (p > 0.05), jam with brown 

sugar was slightly higher 3.62 - 3.84 (p < 0.05). Soluble solids differed between all jam samples: for jam 

without added sugar they were 45.6-67.1 (p < 0.05), for jam with white sugar they were 46.4-47.9 (p > 

0.05) and for jam with brown sugar they were 43.7-45.5 (p > 0.05). It was found that during storage the pH 

and soluble solids of the samples decreased. Titratable acidity after malic acid in sugar-free jam was 0.29-

0.51% (p < 0.05), but in jams with added sugar it was measured after citric acid and the result was 0.05-

0.07 (p > 0.05) in jam with white sugar and 0.04-0.06% (p > 0.05) in jam with brown sugar. It was found 

that the titratable acidity of the samples increased during storage. Overall, microbiological control of the 

jams showed no evidence of microbiological spoilage or contamination before and during storage. 

According to the sensory evaluation, the most intense pine aroma was found in jam without sugar, but the 

most intense taste was found in pine jam with white sugar. In terms of overall popularity, evaluators 

preferred the pinecone jam with brown sugar. In conclusion, pinecones, as a forest product, can potentially 

be used for food production, such as jams. However, an in-depth analysis of the biochemical composition 

would be required to test this hypothesis. 
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In recent years, the number of studies on the influence of diet on mental health has increased. This is because 

nutrition is one of the factors, along with pharmacotherapy and psychotherapy, that can improve or worsen 

patients' overall symptoms. Moreover, meta-analyses show that the mortality rate in the population with 

mental disorders is twice as high as in the population without mental disorders [1]. Prospective cohort 

studies have shown that depression is associated with a 31% increased risk of myocardial infarction and a 

36% increased risk of coronary death compared with people without depression [2]. Therefore, the aim of 

this study is to evaluate scientific articles on the impact of diet on mental health and the restriction of 

nutrients in the diet of patients with mental disorders. 

Studies show that an unhealthy diet contributes to the deterioration of mental status and leads to obesity, 

cardiovascular disease, and type II diabetes [3]. Nutrient deficiencies observed in patients with psychiatric 

disorders include omega-3 fatty acids, B-group vitamins, and inadequate consumption of plant products 

such as vegetables, fruits, and legumes [4]. Meta-analyses and cross-sectional studies show that decreased 

serum folic acid levels are associated with schizophrenia. Serum levels of vitamin B6 were significantly 

lower in people with schizophrenia. Studies have shown that zinc levels, which have anti-inflammatory and 

neuroprotective effects, are reduced in patients with depression. In depression, low serum zinc levels 

contribute to the reduction of polyunsaturated fatty acids (especially omega-3 fatty acids), which play an 

important role in reducing the risk of psychiatric disorders [5]. Experimental studies show that essential 

amino acids such as serine, lysine, glycine, and tryptophan reduce symptoms of psychiatric disorders [6]. 

Studies confirm that in the diet of patients with mental disorders should imclude certain nutrients that can 

positively affect the treatment process. 
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Polyneuropathy (PN) is an inherited or acquired neurological disorder, which is generally attributed to the 

dysfunction of various peripheral nerves due to denervation and reduced nerve conduction velocity of the 

affected nerves. The main manifestation in patients with polyneuropathy is the development of 

megaoesophagus, which leads to digestion disorders, cachexia, aspirating pneumonia and possibly animal 

death due to loss of oesophageal contraction. The contraction of the oesophageal musculature is controlled 

and mediated through various ganglion cells located in the myenteric plexus of the oesophagus. The goal 

of this study was to establish the number of ganglion cells in healthy canine oesophagi and in oesophagi of 

dogs with PN, which can help to describe the disease pathogenesis.  

The study was carried out from 2014 to 2023 at the Latvia University of Life Sciences and Technologies 

and the Latvian reference laboratory BIOR. Necropsy was conducted for 23 dog carcases. Samples of 

oesophagi from frozen (n=5) and unfrozen (n=5) canine carcases without gastroenteritis as well as 

neurological, metabolic or muscular disorders and oesophageal samples of frozen dog carcases with PN 

(n=13) were collected and evaluated by characterization of macroscopical alterations and quantity of 

ganglion cells. For each carcass, the entire oesophagus was cut into three segments (cranial, middle and 

caudal segment) and fixated in 10% formalin. Subsequently, each segment was cut into three approximately 

1.5 mm transverse slices, equating to nine slices per sample. For oesophageal samples of dogs with PN, 

each segment was cut into one transverse slice, equating to 3 slices per sample. Each tissue slice has been 

stained using haematoxylin-eosin and covered by a coverslip to acquire a permanent histological slide. A 

total of 129 slides were evaluated by light microscopy.  

The following results were obtained: oesophagi unaffected by PN were without macroscopical alterations, 

while oesophagi from the dogs with PN presented with marked oesophageal dilation (100%), loss of wall 

thickness (50%) and feed residues in the oesophageal lumen (83.3%). PN-unaffected oesophagi undergoing 

freezing lost 28.6% of ganglion cells, while oesophagi from dogs with PN lost 60.0% of ganglion cells. 

In conclusion, the distribution of ganglion cells was uniform along the entire length of the oesophagus for 

each group of dogs. However, dogs with PN have a significant loss of ganglion cell in the oesophagus, 

which effects all segments of the oesophagus equally. 
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Both calf morbidity and mortality, mainly caused by a weak immune system, later result in serious 

economic losses due to lower productivity and reproductive performance of dairy cows. The function of 

colostrum is to stimulate and regulate the growth and development of the calf's body and promote the 

development of the endocrine and immune systems. Colostrum should be fed immediately after the birth 

of the calf, as absorption of immunoglobulins is most effective in the first 2 to 6 hours. It is the most 

important factor related to calf survival and health status in the first months of life. [1, 2, 3]. 

The aim of the study is to find out correlation between the quality of colostrum, blood total protein level in 

calves and the incidence of neonatal diseases in the first month of life. In the summer of 2022, a study was 

conducted in the Vidzeme region in two different herds of dairy cows with different morbidity rates of 

neonates. The tasks of the study were to measure the level of immunoglobulins in colostrum and to find out 

the total protein level in the blood of calves at the age of 24 hours using different methods, to follow their 

health performance in the first month after birth, and to perform statistical analysis of the data using the 

Stata 17.0 (StataCorp) program. 

There was no significant difference in welfare between the study herds, but there was different incidence 

of disease. In each herd, one blood serum and two plasma samples were taken from v. jugularis from each 

of 10 female calves at 24 hours of age. Total protein concentration in serum and plasma samples was 

determined by Brix and clinical refractometer, and the level of colostrum immunoglobulins was determined 

by Brix refractometer. 

Results.  

In both herds, a significant correlation is observed between the quality of colostrum and the level of total 

protein in the blood serum (r = 0,71; p<0,05) and plasma (r = 0,74; p<0,05) - when calves consume higher 

quality colostrum, the level of total protein in the blood was higher. According to the correlation diagram, 

it can be established that the total protein in the blood will not always increase when the animal is receiving 

higher quality colostrum. The relationship between calves' immunity and their health indicators within one 

month after birth is closely related to changes in the total protein level in settled blood plasma. In clinically 

healthy calves, the total protein level is statistically higher than in ill calves. 

To conclude, there is no correlation between the consumption of high-quality colostrum and the frequency 

of illness in calves in the first month of life. Multifactorial managemental problems associated with holding, 

feeding, hygiene mistakes and herd’s pathogens lead to greater risk of illness in the first month after the 

birth. Total protein level in the serum and plasma at 24 hours of age is not a useful predictor of the calf 

health performance, but if total protein concentration in the blood is higher, then incidence of diseases is 

lower in the first month of life. 
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Idiopathic epilepsy (IE) is the diagnosis in dogs that have seizures but do not have any structural changes 

in brain, or secondary metabolic changes. Some IE patients belong to a group with status epilepticus (SE) 

or cluster seizures (CS). Based on the International Veterinary Epilepsy Task Force, magnetic resonance 

imaging (MRI) should be performed to exclude structural changes in brain of patient with seizures [1]. 

There are no specific changes for IE patients in MRI, so prognostic indicators still need to be studied [2]. 

SE or CS are serious neurological emergencies and major risk factors for euthanasia and spontaneous death. 

Some studies indicate that about all IE patients without treatment have a risk for SE or CS condition; 

therefore, prognostic factors would help to prevent and avoid serious condition of the patient [3]. 

Within the experimental research, 21 dogs with IE and SE or CS were examined (an experimental group) 

and 14 dogs belonged to the control group that underwent brain MRI. Using 0,4 Tesla APERTO Lucent 

Open system MRI machine (Fujifilm, Minato City, Tokyo, Japan) T2W transverse images available in all 

dogs were evaluated. Six forebrain lobes (frontal, parietal, temporal, thalamus, hippocampus, piriform) 

were measured and statistically evaluated. 

The volume of the frontal lobe of the brain was varied among all subjects - from 7.75 ± 0.55 cm3 to 19.38 

± 0.55 cm3. The average volume of the frontal lobe of subjects with idiopathic epilepsy is 12.95 ± 0.71 

cm3, while the mean frontal lobe is 16.86 ± 0.34 cm3 in clinically healthy subjects of the control group. A 

statistically significant difference (p<0.001) was obtained when comparing dogs with idiopathic epilepsy 

and clinically healthy dogs.  

The volume of the temporal lobe of subjects with idiopathic epilepsy ranges from 10.12 ± 0.34 cm3 to 

16.20 ± 0.34 cm3, the mean volume is 12.24 ± 0.34 cm3. Control group volumes ranged from 7.33 ± 0.34 

cm3 to 11.22 ± 0.34 cm3, with a mean volume of 9.58 ± 0.34 cm3. The Mann–Whitney U test suggests that 

the difference between groups was statistically significant (p<0.001). 

There is no statistically significant difference between groups of parietal, thalamus, hippocampus, piriform 

forebrain lobes.  

Brain volumetry measurements in dogs can be very prognostic for patient with idiopathic epilepsy to 

prognose status epilepticus or cluster seizures condition, but further research is needed 
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Hyperadrenocorticism (Cushing’s syndrome) is an endocrinological disease that causes an increase in 

cortisol levels and can result in several vital organs pathologies. The aim of this study was to figure out 

what pathological changes in abdominal organs are usually detected with ultrasound in dogs with 

hyperadrenocorticism. 

Hyperadrenocorticism (Cushing’s syndrome) can be caused by a pituitary gland pathology, adrenal gland 

pathology, and it also can be caused by big and often administered doses of corticosteroids (iatrogenic 

Cushing’s syndrome). Most usual symptoms – polyuria, polydipsia, polyphagia, enlargement of the 

abdomen – are not very specific and that is why sometimes it is not easy to diagnose it. Diagnosis of this 

disease is based on anamnesis, clinical examination, diagnostic imaging and adrenal function tests [1].  

According to a previous study, high levels of cortisol affect abdominal organs such as liver, gallbladder, 

spleen, kidneys, urinary bladder and adrenal glands. Pathological changes in echotexture, echogenicity, 

size, loss of definition and structure, changes in wall dimensions can be seen in dogs with 

hyperadrenocorticism [2]. In addition, in another study in which age, gender, castration status and weight 

were investigated as risk factors for hyperadrenocorticism, it was noticed that hyperadrenocorticism is more 

prevalent in middle aged and old dogs, spayed females and medium or small size dogs [3].  

This retrospective study included 32 dogs of various breeds, ages, weights, different genders whose low 

dose dexamethasone test result was positive and to whom abdominal ultrasound was done. The subjects of 

this study were of 16 various breeds, most of them (31.25 %) were mixed breed, more than a half (56.25 

%) of them were female dogs and the average age of all the subjects was 10.09 ± 2.26 years. The average 

weight of the dogs included in the study was 12.70 ± 11.38 kg. 

Pathological changes that were mostly detected with ultrasound in dogs with hyperadrenocorticism were a 

loss of definition in the corticomedullary junction (65.62 %), sediments in the gallbladder (59.38 %), 

rounded poles of both adrenal glands (40.63 %), bilateral adrenomegaly (34.37 %), heterogeneous 

echogenic pattern of the liver (31.25 %) and enlarged renal collecting system (28.13 %). 

After investigation on how age, gender, and castration status affect the pathological changes detected with 

ultrasound in dogs with hyperadrenocorticism, it was discovered that neither of those factors have an impact 

on any of the changes detected in abdominal ultrasound in dogs with hyperadrenocorticism (p>0.05). 
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Cows are usually uniparous, though the incidence of multiparous parturition has increased in the past 

decades in correlation with the increase of milk yield. [1] Twin parturitions in dairy cows are commonly 

associated with dystocia, reduced birth weight of the calves and higher number of stillbirths. Furthermore, 

not only the calves are affected, but also the increased risks from twin parturitions detrimentally affect the 

cows’ overall health, reproductive health, and further performance. [2] 

Thus, the aim of this research was to compare twin versus single parturitions focusing on the cows´ 

reproduction and milk production, specifically milk yield and somatic cell count. In this research, data of 

cows (n=20) with both single and twin parturitions were analysed regarding the number of days from 

parturition until the first artificial insemination (AI), total number of open days, total number of AI until 

the next pregnancy, to compare parameters after single versus twin pregnancies. The data for analysis were 

collected from a conventional dairy farm in Latvia [3] with 352 lactating cows housed in a closed tie stall 

barn and fed with total mixed ration. The milking and parturition are happening in the same place, but from 

spring to autumn they are going on pasture. The average milk production in 2022 was 7534kg per cow. AI 

is based on visual observation of oestrus. In this study, no significant difference in number of days until the 

first AI was detected in single versus twin pregnancies (72.26±20.54 and 75.16±17.97, respectively). 

Furthermore, no significant difference in total number of open days in single versus twin pregnancies was 

detected (125.94±72.22 and 125.35±58.74). Although the total number of inseminations was not 

significantly different between single (2.71±1.82) and twin pregnancies (2.50±1.40), the number of AI per 

pregnancy was even slightly better in twin pregnancies. In contrast to twin pregnancies being unfavourable, 

this research showed a significant increase in milk productivity with a mean of 7788.54±1229.00kg per 

lactation after twin pregnancies versus 6013.85±777.26kg in single ones. Nevertheless, twin pregnancies 

seem to affect the somatic cell count negatively with a mean of 177.00±238.93 (44.83±40.35 in single 

pregnancies) but in this sample the result can not be seen as representative since the deviation is quite huge 

(±238.93). 

In conclusion, contrary to other research papers, this study indicates that twin pregnancies could be more 

favourable than single ones since the reproduction aspects are not impaired and milk production is even 

improved. Further investigations are needed to ascertain the impact of  the environmental conditions and 

management of the farm on the outcome of the pregnancies. In particular, it must be noted that the total 

average milk yield in this herd is relatively low, thus, average milk yield may be a key leading variable to 

focus on in future investigations of outcomes of reproduction parameters after twin parturitions. 
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Introduction: Age determination by counting growth lines in the cementum of mammalian teeth is a 

common method for multiple animal species. There is limited information on the age determination in the 

grey seal Halichoerus grypus, with the latest study being over 20 years old. The aim of this study was to 

standardise and verify the grey seal age determination method by counting growth lines in the cementum 

of the transverse section of the tooth. The task of this study was to determine the appropriate tooth and 

distance from the tip of the root for more accurate age detection [1, 2]. 

Materials and methods: The study was carried out from May 2022 to March 2023 in the Institute of Food 

Safety, Animal Health and Environment “BIOR” in Riga, Latvia. Necropsy of 48 wild grey seals, which 

were found dead in the Baltic Sea next to the Latvian coastline, was conducted. X-ray examination of the 

upper and lower jaw was done to reveal the teeth root form, location and position. Based on this data and 

teeth wear, the canine tooth was chosen and got extracted for further examination. Each tooth was cut by a 

Variable Speed Precision Diamond Saw. Three transverse sections were used: 1st – 2-3 mm from the tip 

of the root, 2nd – in the middle of the root, and 3rd – two-thirds from the tip of the root; each section was 

150-200 µm thick. To evaluate the cementum, its thickness and count the number of growth lines, the Nikon 

ECLIPSE Ci-L light microscope, along with the data processing program NIS-Elements D 5.30.05., were 

used. In each section, the maximum and the minimum thickness of the cementum was measured. The 

statistical analysis was performed using the “Jamovi” program. The three sections were compared using 

the Kruskal – Wallis H test, and the relationship between the age and the thickness of the cementum was 

evaluated by linear regression. 

Results: The number of growth lines differ significantly between sections (p = 0.005). There was no 

significant difference (p = 0.915) between the first and second sections (median = 5, Q1-Q3 4 – 7), whereas 

the third section (median = 4, Q1-Q3 2 – 6) was significantly different from all the others (p < 0.05). The 

thickness of the cementum increases with the age of the animal (p < 0.001). 

Conclusions: the age determination method in the grey seal using the transverse section is standardised for 

the lower canine tooth, 1st and/or 2nd section, 2-3 mm from the tip of the root and in the middle of the root, 

respectively.  
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One of the factors that can affect a dog’s life is successful or unsuccessful food processes in the digestive 

tract. The digestive tract is ́ home´ to numerous microorganisms that form the intestinal microbiome, which 

can be disrupted and cause various diseases such as allergies and diarrhoea. There are microorganisms 

(probiotics) that improve the functioning of the microbiome, thus improving digestion. Lactobacillus, 

Bifidobacterium, and Enterococcus species are well-known microbes with probiotic potential. Probiotics 

can improve general health and well-being as well as food digestion. Additionally, probiotics can also 

protect against harmful pathogens that may threaten the microbiota. [1, 2]  

Dog owners have access to probiotic supplement X (Protexin Probiotics: Enterococcus faecium (NCIMB 

10415) 4 b1707 2x10” CFU/kg 2x 101 CFU/g). The research problem is relevant in cases where dog 

nutrition is adapted to the human diet, which may not provide the necessary nutrients for optimal absorption.  

The purpose of this study is to determine whether the regular consumption of complementary food 

containing probiotics can improve food digestive processes in the dog’s digestive tract, the absorption of 

the necessary nutrients, and general well-being of dogs.  

Hypothesis: if there are minor disturbances in the functioning of the intestinal tract, probiotic supplements 

can help to enhance gut microbiome, contributing to the general well-being of dogs. 

The tasks of the research were: 1) to gain a better understanding of the dog’s digestive tract; 2) to find out 

how the probiotics can affect the microbiome; 3) to evaluate general health status of the dogs before and 

after 30 days of probiotics X consumption; 4) to carry out physical properties’ evaluation and microscopic 

examination of the dog fecal samples before and after using probiotics supplements; 5) to analyze the 

obtained data and provide recommendations to dog owners.  

Laboratory tests showed that probiotics do not have a significant effect on fecal examination indicators, 

such as the number of leukocytes, erythrocytes, as well as the digestibility of vegetable proteins. In other 

indicators such as type and consistency of feces, epithelium, indigestibility of plant food, starch, and fat, 

all dogs showed an improvement in one of these indicators. It demonstrates the beneficial effect of using 

probiotics on the health of dog’s digestive tract and microbiome. In the indicators that demonstrate the 

health of dogs: intestinal gases, bad breath, appetite, hair quality, oral mucosa, saliva pH and tartar 

formation, can be seen improvements which means that after a course of probiotics, the general health of 

the dogs remains within normal limits or there are visible improvements. The research hypothesis was 

confirmed. If the functioning of the dog's intestinal tract does not meet the norm, then the use of 

supplementary feed containing probiotics improves it and animals’ well-being. 

 

References 

1. Grześkowiak Ł., Endo A., Beasley S., & Salminen S., Microbiota and probiotics in canine and feline 

welfare, Anaerobe, 2015, 34, pp.14-23, doi: 10.1016/j.anaerobe.2015.04.002.  (9.04.2023). 

2. Jang H-J., Son S., Kim J-A., Jung MY., Choi Y-j., Kim D-H., Lee H.K., Shin D., Kim Y., 

Characterization and functional test of canine probiotics, Frontiers in Microbiology, 2021, Vol.12, 

pp.1-15: https://doi.org/10.3389/fmicb.2021.625562 (9.04.2023). 



54 

 

COMPUTED TOMOGRAPHY AND LABORATORY DIAGNOSTIC FINDINGS 

IN DOGS WITH UPPER RESPIRATORY TRACT DISEASE 

AGNESE ALEKSANDRA VINŅIKOVA 

Latvia University of Life Sciences and Technologies, Faculty of Veterinary Medicine, undergraduate, 

Latvia 

ARMANDS VEKŠINS 

Latvia University of Life Sciences and Technologies, Faculty of Veterinary Medicine,  

Dr. med.vet., Assistant Professor, Latvia 

 

Canine nasal disease is commonly encountered in small animal practice. Clinical signs are similar 

regardless of the specific cause of nasal disease. A thorough history and physical examination, followed by 

a stepwise diagnostic evaluation, often identifyies a specific diagnosis, and thus facilitate an accurate 

prognosis and development of an optimum treatment plan [1]. The diagnostic approach to nasal disease is 

complicated by the difficulty in accessing the nasal cavity. That is why imaging is important in the 

investigation of nasal disease. Computed tomography (CT) offers several advantages over radiography in 

most cases, including elimination of superimposition, better turbinate detail, superior evaluation of the 

frontal sinuses, and better evaluation of the cribriform plate [2].  

The aim of this study was to find out the most common causes in dogs with symptoms of upper respiratory 

tract diseases. 

Data were collected in time period from January 1st 2020 to January 11th 2023 in Veterinary Hospital of 

Latvia University of Life Sciences and Technologies. Descriptive statistic was used. 

In this time 73 CT examinations of dogs were conducted, which presented upper respiratory tract disease 

(URTD) symptoms such as sneezing, nasal discharge, or difficulty breathing. Based on CT findings, dogs 

were divided in four groups: non-specific rhinitis, destructive rhinitis, neoplastic changes, and other 

findings. 33 dogs had additional diagnostic tests made, such as histology, mycology, bacteriology, and PCR 

testing.  

Non-specific rhinitis was found in 26 dogs, 14 of which had additional diagnostic testing done, such as 

bacteriology, histology and in one case PCR testing. The most common isolated pathogens in bacteriology 

were Streptococcus spp. and Staphylococcus spp. But the most common histological diagnosis was 

lymphocytic rhinitis. In one case, non-specific rhinitis was caused by Mycoplasma spp. which was 

confirmed by PCR testing. Destructive rhinitis was found in 14 dogs, 12 of which had additional diagnostic 

testing done such as mycology, bacteriology, and histology. Aspergillus spp. fungi were found in all five 

mycological examinations. The most common histological diagnosis was suppurative rhinitis, which was 

caused by bacteria and in some cases by fungi or both, but in one case, the cause of destructive rhinitis was 

adenocarcinoma. Neoplastic changes were diagnosed in 21 dogs of which seven had histology made. Six 

nasal neoplasia were confirmed histologically, such as squamous cell carcinoma, fibrosarcoma, 

osteosarcoma and adenosquamous carcinoma. Other findings causing nasal discharge, sneezing and 

difficulty breathing were discovered in 12 dogs. The most common findings were oronasal fistula, which 

caused secondary rhinitis in three dogs and tooth root destruction with secondary rhinitis in two dogs.  

Based on the finding above, it is important to come to the final diagnosis, because it can determine the 

patient’s further treatment plan, and in some cases, knowing the final diagnosis can play a big role in 

assessing patient’s life span and quality of life. 
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Cranial cruciate ligament disease (CCLD) induced osteoarthritis (OA) has often been viewed as a 

degenerative non-inflammatory disease; there is now clear evidence that synovitis plays an important role 

in OA pathogenesis [1]. The most accurate method to confirm synovitis is the analysis of the physical, 

chemical and citological properties of synovial fluid. Biomarkers such as C-reactive protein (CRP) and 

cytokines, especially TNF-α and IL-6, are important in assessing potential articular cartilage damage and 

its progression [1, 2]. In keeping with the Starling–Landis theory, it was further suggested that changes in 

synovial fluid inflammatory biomarkers levels could influence levels found in the blood [3]. 

The degree of effusion and osteophyte formation of the stifle joint was evaluated in the radiographs, and 

the tibial plateau angle (TPA) was measured. The main indicators determining the physical (amount, color, 

turbidity, viscosity), chemical (mucin clot test, protein content) and cytological properties of the synovial 

fluid were determined. CRP concentration was determined with a FUJIFILM DRI CHEM NX600 

biochemical blood test analyzer. The concentration of the cytokines IL-6 and TNF-α was determined in 

blood plasma samples by enzyme-linked immunosorbent assay (ELISA) using commercial ELISA kits. 

The formation of the 2 degree osteophytes was found in 90.0 % of all dogs and 46.7 % had an average 

degree effusion of stifle joint. Morphometric measurements showed that mean TPA was 25,71º (SD-3,60, 

95% IP 24,36-27,05), which was 1.2 times higher than the maximum allowable TPA mean for healthy dogs 

(20.6 º) (p>0.05). Synovial fluid viscosity was 2.4 cm (SD-0.96, 95% CI 2.0-2.8) (p<0.05). In the 66.7 % 

of synovial fluid samples, the amount of protein was higher than 3.0 g/dl and varied from 2.0 g/dl to 9.5 

g/dl (median-3.4 g/dl). 97.7 % cells of synovial fluid consisted of oval-nucleated macrophages with slightly 

vacuolated cytoplasm and 1.9 % was neutrophils, with a segmented nucleus and light blue stained granular 

cytoplasm. 73.3 % of all dogs did not have systemic inflammation (CRP ≤ 7 mg/dl). The concentration of 

TNF-α in dogs with osteoarthritis was 20,608 pg/ml (SD-20,8, 95% IP 3,218-37,999) and was 1.98 times 

higher than in clinically healthy dogs p<0.05). IL-6 levels in dogs with CCLD induced OA ranged from 

0.196 ng/ml to 0.448 ng/ml (median 0.229 ng/ml) (p>0.05).  

In order to more accurately determine and follow the progression of OA in clinical practice, we recommend 

performing an X-ray examination, cytological evaluation of the synovial fluid, and determination of the 

viscosity and protein content of the synovial fluid. 
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Torque measurement is of great importance for engineers, users, and manufacturers of test benches and in 

other industries. Torque is a crucial parameter used to determine the condition and performance of most 

mechanical systems such as pumps, rotational cutting equipment, gearbox shafts, vehicle axles, and electric 

motors. Furthermore, measuring torque also helps in reducing the time of calibration on the spot, improving 

product quality, and increasing the energy efficiency of the test equipment [1]. 

The goal of this research is to develop a non-contact measuring device for torque measurement, without the 

need to modify the existing mechanism. 

The importance of using the contactless measuring method is that it does not introduce any friction or wear 

on the rotating shaft, and it can be used in high-speed applications where physical contact may not be 

feasible or not even achievable with sensors that use electrical wiring. Additionally, contactless sensors are 

less prone to mechanical failure and can be more reliable in harsh environments [2]. 

To achieve the goal, a prototype will be made to determine the design and accuracy of the device using 

consumer-grade electronic components, the results of which will show what accuracy of the measuring 

device and its sensitivity to changes in torque value can be achieved. 

This step is crucial because accurate torque measurement ensures the efficient and safe operation and 

maintenance of quality control in manufacturing processes. 

Installing a contactless torque measuring device is very expensive to the consumer, because this process 

involves development of special parts that can be used only in that specific application. By using simple 

consumer-grade components it is possible to use the measuring device in multiple application and maintain 

a low cost for the end consumer. 

The prototype will consist of two slotted optical switches, two perforated disks and a microcontroller that 

will interpretate the input data and will output a torque value. To calibrate the device, various diameter 

shafts, from 50mm to 150mm, will be used, and a wide variety of rotational frequency from 500rpm to 

5,000rpm will be tested. 

The result of this study will be a device that is capable of measuring torque on rotating shaft without the 

need to disassemble the existing shaft or make some modification to it; this will help to maintain the 

structural integrity of machinery. 
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In present days, when the prices of energy resources are high and the demand for the use of renewable 

energy resources is growing, it is very important to identify the possibilities of increasing the efficiency of 

electricity produced from renewable energy resources. One such type of electricity producers are small 

hydroelectric power plants (HEPP), which produce about 10% of the total amount of electricity in Latvia 

[1]. 

In Latvia, Kaplan-type turbines are most often used in combination with an asynchronous generator; these 

turbines are intended for use at small waterfalls (up to 17m), to generate substantial amount of power when 

the working head of water is low and large flow rates are needed. Water enters the Kaplan turbine through 

guide vanes that are aligned to provide a suitable degree of vorticity for the flow to the turbine rotor. The 

axial flow of water with a component of swirl applies force on the blades of the rotor and their product is 

the power in the shaft [2]. 

Due to the fact that these HEPPs were built at the end of the 20th century and at the very beginning of the 

21st century, the control equipment used in them is not capable of accurately adjusting the vane and rotor 

angle in order to make the most of the potential of the power unit. The turbines themselves are designed to 

be used at a certain level difference, but in reality the level difference is very variable, which drastically 

reduces the efficiency of the power unit. This problem could be solved by changing the rotation speed of 

the turbine, but the existing generators do not allow this, because they are designed to work at certain 

revolutions; therefore, different generating equipment is needed that allows operation at different rotation 

speeds. These generators could be replaced with axial generators with increased efficiency (up to 97%); 

reduced length and mass (5 to 8 shorter and up to 5 times lighter); reduced resources requirement (up to ⅓ 

of materials required); perform very well over a wide range of rotational speeds, which makes them suitable 

for high-speed-low-torque and low-speed-high-torque applications [3]. 

It is expected that by studying the operation of the power unit under variable levels and flow conditions, by 

changing the HES generating equipment and control module and software, making it work according to the 

real conditions (by adjusting the guide vanes and rotor working angle, as well as the turbine rotation speed), 

it is possible to drastically increase the operating efficiency of the small HEPP power unit. 
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Drones, also known as unmanned aerial vehicles (UAVs) in the land surveying and land management 

industry, are often presented as a new and innovative technology. However, modern UAVs, equipped with 

various types of active or passive sensors, have been in commercial use for more than 15 years. Therefore, 

they have also been utilized in the surveying and land management industry as long as it has been possible 

to attach additional equipment. 

As drones are used for various purposes and tasks, their construction, design, and performance are tailored 

to meet specific needs. If the surveyed area is too large for the drone operator to perform their tasks safely 

and accurately, it is necessary to use automatic or semi-automatic navigation technologies, which can be 

divided into two groups: motion planning methods and mapping methods. Many of these techniques have 

been designed, developed, and adapted from the robotics industry. The author has chosen to describe two 

approaches, the first one being the motion planning method. The purpose of this method is to create a 

continuous movement route from the starting position to the finish, while avoiding all known obstacles. 

The second group of technologies related to navigation, which the author focuses on, refer to mapping 

methods. An autonomous drone uses or needs to create a map to locate itself. One of the most popular and 

developed methods to create a map in an unknown area is the simultaneous localization and mapping 

(SLAM). By means of this method, UAVs are able to upgrade existing maps and monitor their present 

position simultaneously [1]. 

Initially, obtaining ground photos or video material from the air used to require the services of helicopters 

or airplanes controlled by pilots. This process was expensive and time-consuming. Today, the same tasks 

can be done with drones, which are several times cheaper, more accessible, and faster at acquiring images 

of the land surface. Due to their wide availability, drones are used in environmental sciences for species 

detection, mapping, surveillance, agriculture and land management monitoring, and hydrological 

assessments. In regions where there is rapid development and an increase in people's living standards, 

agricultural requirements and energy demand are also rapidly increasing. These changes can conflict with 

the functions and capabilities of the environment. In such situations, it is especially important to find a 

compromise in land management where the capabilities provided by drones come in handy [2]. 

New opportunities along with the development of technology in surveying and land management are 

emerging to complete tasks faster, safer, and in places where humans would otherwise have no access. 

Seeing the situation from the air makes it possible to analyze a wider region and better plan land 

management. 
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Laser scanning is a surveying technology for rapid and detailed acquisition of a surface in terms of a set of 

points on that surface. Laser scanners are operated from airborne platforms as well as from terrestrial 

platforms (usually tripods). Terrestrial laser scanners are usually operated from a stationary platform such 

as a tripod. The horizontal and vertical deflection of the laser beam is controlled by a system of two rotating 

mirrors. Various ranging techniques are applied for terrestrial laser scanning. Beside the “time-of-flight” 

principle, as applied by airborne laser scanners, continuous wave (phase measurements) and optical 

triangulation are used [2].  

There are many different companies that manufacture terrestrial scanners, but three of them stand out the 

most because of their quality and history of making optical devices. Those are Stonex, Leica and Trimble. 

One of the best scanners Stonex has made is Stonex x300 laser scanner it’s a mid-range (1.6–300 m) laser 

scanner, able to detect color and intensity information alongside three-dimensional data. It has accuracy of 

5mm at 50m, it does 60,000poin/s, and it has a price of around 29,000 € [3]. Trimble x12 has accuracy 

(0.2mm at 10m) and range of 0.3-365m, it also does 2.18million points/s, it has 360° horizontal field of the 

view and 320° vertical view and a price of around 98,000 € [4]. The third scanner is the average compared 

to both the Leica ScanStation p40 has 3mm at 50m accuracy, range of 0.4-270m, 1 million points/s, it has 

the field of the view 360° horizontally by 290° vertically and a price of around 40,000 € [1].  

Comparing all these specifications, the conclusion can be made that, while Stonex x300 is the cheapest one, 

it does the least amount of points/s meaning that it has the worst accuracy, and, while a range is quite good 

compared to Leica ScanStation p40, it is not so excellent at the close range because of a small vertical 

angle. Therefore, scanned objects cannot be as accurately measured and scanned as by its competitors, and 

a scanner cannot reach higher objects in the close range [3].    

Leica ScanStation p40, on the other hand, is the average compared to both; it has 290° a vertical field of 

the view and has a really good accuracy of 3mm at 50m and does 1 million points/s, but it is not good at 

long ranges. Keeping this in mind, it is quite good at short distances meaning that it can scan at a closer 

range higher objects because of its field of view [1].  

And the last one is the best at everything. Trimble x12 does 2.18 million points/s, has the a horizontal field 

of the view of 320°, and does have the best accuracy compared to both, but it also has the highest price [4]. 

In conclusion, choosing between the three of them, the best one is Trimble x12; it has the best specifications 

and is the best at scanning complex objects with the high accuracy.   
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Soil is a major source of nutrients needed for plants to grow. Soil sampling and evaluation of soil pH and 

the content of available nutrients such as potassium and phosphorus is very important in crop production 

because it allows the optimization of soil fertilization and liming [1].  

Soil attributes (sand fraction, clay fraction, bulk density) play an important role in nutrient availability and 

can significantly vary within fields. The apparent electrical conductivity (EC) of soil and Normalized 

Difference Vegetation Index (NDVI) are spatial predictors widely used in precision agriculture to define 

site-specific soil sampling zones. 

One of the most common spectral indices used for delineation of soil sampling zones is NDVI from satellite 

sensors of high or medium spatial resolutions (remote-sensing method): for example, Sentinel-2. The main 

reason why NDVI is used for such a purpose is its strong positive relationship with crop biomass. However, 

the relationships between NDVI and soil properties can vary in different years and between crops [1]. Some 

research shows no relationship between NDVI and soil macronutrients (phosphorus and potassium) 

concentration in cereal fields [2]. 

Another commonly used variable is apparent electrical conductivity (EC) (a proximal sensing method). 

Electrical conductivity is strongly correlated with soil moisture, which in turn is related to soil texture [1]. 

The dynamics and the interaction among the soil attributes are decisive in the range of variation of the 

apparent soil electrical conductivity, which can cause positive and negative correlations between EC and 

soil attributes [3]. 

Delineation of management zones for stratified soil sampling can be efficient based on EC, which is directly 

connected with soil properties, as well as based on NDVI, which is indirectly related to soil properties. 

However, the results indicate that the most beneficial strategy is the combined use of the two indicators, as 

it allows the definition of distinct sampling zones regarding important soil variables and crop nutrients [4].  

Remote and proximal sensing methods are effective tools for delineation of soil sampling zones, resulting 

in increasing efficiency of fertilizer applications, economic and environmental benefits. However, 

validation of results from previous studies in different conditions such as farm size, crop type, soil type, 

topography, and different regions is necessary.  
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With their ability to capture data from above, drones have been successfully integrated into surveying 

workflows to perform land surveys, photogrammetry, 3D mapping, topographic surveying, and more [1]. 

UAV are divided into two types based on their shape: fixed-wing and multirotor. The authors will describe 

both types of drones and present the comparison of advantages and disadvantages of both types focusing 

on flight time, stability, crashes, altitude, manoeuvrability, take-off and landing, and vulnerability to high 

winds.   

First, the authors will analyze fixed-wing drones. While less common, fixed-wing drones can offer some 

key advantages over their multirotor counterparts [2].  Fixed-wing drones have the following advantages: 

flight time – the biggest advantage of using fixed-wing drones is their ability to fly faster and over longer 

distances than multirotor drones, stability – fixed-wing drones are also more stable thanks to their aeroplane 

design and they are able to fly in higher winds than multirotor drones, crashes – even if they lose power it 

is possible for fixed-wing drones to glide and land safely thanks to their design, altitude – they are more 

suitable for mapping at higher altitudes since their gliding design can withstand the thin air at height [2]. 

However, there are some disadvantages: manoeuvrability – fixed-wing drones can only fly forward, so they 

don’t offer the same level of manoeuvrability as multirotor drones, take-off and landing – fixed-wings need 

a large, clear space to take-off and land [2].  

The second type of drones are multirotor drones. Multirotor drones have a central body and multiple 

rotors that power propellers, enabling flight and maneuverability [3]. We can mention such advantages as: 

manoeuvrability – they can hover in place and fly forwards, backwards, left and right without having to 

change their orientation, easy take-off and landing – multirotor drones can land and take-off vertically. 

This means it is necessary to have a small, clear, flat space to get the drone in the air [2]. Speaking about 

disadvantages, the following ones should be mentioned: short flight times – the biggest disadvantage with 

multirotor drones is that their method of flying is quite energy intensive, vulnerability to high winds 

– multirotor drones rely on the spinning of their rotors to stay stable in the air making them vulnerable to 

high wind, altitude – there are restrictions on the altitude most standard multirotor drones can fly at [2].  

Multirotors tend to offer a shorter lifespan, with more moving parts that are of lower quality than what one 

would find on a more expensive fixed-wing drone. Depending on frequency of use, one might end up 

replacing their quadcopter every couple of years. Fixed-wing drones are more costly, but their construction 

and parts mean that they will last longer [3]. 

Multirotor drones are recommended for smaller worksites. It is possible to get great image quality and long 

enough flight times to accommodate sites.  Fixed-wing drones are suitable for flying over large, open 

worksites. 
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Artificial Intelligence (AI) is the simulation of human intelligence processes by machines, especially 

computer systems. AI is one of the key technologies in many of today’s novel applications. Geodesy is no 

expectation for that also.  Artificial Intelligence is used for  practical applications – data analysis, 

deformation analysis, network adjustment, and optimization of complex measurement procedures. The start 

of using AI in geodesy dates back to the late 1990’s. One of the first creations of Artificial Intelligence was 

used to operate incomplete or uncertain information; methods used for uncertain reasoning are probabilistic 

in nature such as Bayesian networks. Probabilistic algorithms can also be used for filtering, prediction, 

smoothing and finding explanations for streams of data, helping perception systems to analyze processes 

that occur over time. AI techniques also include classifiers and statistical learning methods [1]. 

Today, Artificial Intelligence is used in many ways from data analysis and calculations to GIS systems and 

measurments in the fields. Rapid developments in engineering, microelectronics and computer science have 

greatly changed both the instrumentation and the methodology in engineering geodesy. Advanced 

technology is needed to meet the challenges of today. In dynamic monitoring, for instance, there is an urgent 

need for continuous geodetic measurements to determine complex movements. The development of an 

early warning system is possible only when exact knowledge of the process of the object’s movement (e.g. 

of a landslide area) and all the other physical parameters are available. Special emphasis is laid on the 

following research areas: detection of potential movements on a large scale, an efficient and continuous 

observation of critical areas and knowledge-based derivation of real time information about actual risks in 

order to support an alert system [2]. The necessary tools range from conventional terrestrial measurements 

and alignment technology (GNSS, InSAR, geotechnical instrumentation) to software systems such as GIS, 

Spatial Decision Support Systems (SDSS) and so on.  
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Nowadays, various alternative education methods and approaches are becoming more and more popular. 

The approach of holistic education is derived from the Greek philosophy of “holos", which translates as 

"whole" or "complete" [2]. The overall (holistic) approach to the development and upbringing of young 

people assumes that a person can fully live a harmonious life where all the aspects of life are equally 

developed: spiritual, intellectual, physical, and emotional [1]. Nature is one of the most important 

elements in the education system. The aim of the project was to develop the improvement of the landscape 

design of Gluda Home School through principles of holistic pedagogy. Gluda home school is an 

educational institution that focuses on the principles of holistic pedagogy for children from 1.5 to 18 years 

of age. The location is Gluda Parish in Latvia. 

Various research methods were used in the project, such as the empirical research method where the study 

of the location’s history was carried out and information analysis, and the monitoring method where 

analysis of the landscape using photo fixations was reported and graphic method where the existing 

situation of the area was compared, analyzed and developed. The whole research and development 

proposal was carried out through fall semester of the year 2022 in Latvia, Gluda Parish. 

The main findings of the research were a different design solution with a holistic approach where a scholar 

can play, observe and educate oneself and nature. These include a monk labyrinth, playground, and 

different biotopes such as rain garden, coastal sand, forest park and meadow. 

The outdoor space of the Gluda school is a potential place where a scholar can develop their inner world by 

learning about the outside world where the principles of holistic pedagogy meet the rich and varied 

presence of the nature on the site. By creating an outdoor space and focusing on the holistic principles, 

Gluda school would gain more value in the pedagogy system in Jelgava region. 
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The selected ground covering materials in urban environments ensure several quality requirements related 

to accessibility and usability of various functional spaces of the city according to the planned activities and 

potential users. Ground covering materials in active recreational areas influence how the various functional 

areas in children's playgrounds and recreational sports areas are used by ensuring accessibility, general 

safety requirements, additional functionality, and defining the design principles applied. 

The objective of the study is to identify the most commonly used ground covering materials and their 

compliance with environmental quality requirements in terms of accessibility and safety. It also evaluates 

whether the ground covering materials used provide additional functionality and are the main components 

that define the design principles applied. 

The main focus is on the use of different covering materials in the design of active recreational areas, which 

provide broader opportunities for the development of different senses and give the area a more 

comprehensive functionality [1]. It also points out the problems caused by the ground covering materials 

and their influence on the users depending on different temperatures and weather conditions, as well as how 

the type of material, colour and placement can affect them [2]. 

The study focuses on evaluating the quality of active recreational areas in urban environments and identifies 

the key design principles for ground covering materials in children's playgrounds and recreational sports 

areas. For the study, scientific research literature was reviewed and areas in Riga and Tallinn were surveyed 

in summer and autumn of 2022. The results were prepared using the monographic or descriptive method 

and summarised in photographs and tables for quality assessment. 

The main results highlight the problems related to the accessibility of active recreation areas and the 

inadequacy of the covering materials used for their intended purpose. For the most part, the covers in the 

functional areas studied met general safety requirements. Although safety requirements were substantially 

assured in all areas studied, the covering materials selected in several areas did not conform to classical 

design or natural design principles, but were sometimes combined, which may be related to limited financial 

resources or the application of inadequate solutions in the selection of cover materials. 

Regardless of whether children's playgrounds and recreational sports facilities are designed according to 

natural or classical design principles and using various natural or artificial surfacing materials, they must 

meet all environmental quality requirements, with an emphasis on accessibility, safety, and sustainability. 
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The topic of pollution is very relevant in the city of Klaipėda. The research of this topic was further 

encouraged by the Fourth Climate Week organized by the Ministry of the Environment which aimed to 

draw the public's attention to the most pressing issues of the climate change. The main goal is to prove to 

the public that the climate crisis is not science fiction or a conspiracy theory. People need to do something 

more than watching news and listening passively. Therefore, the following tasks were set: to find out what 

pollution from the sea port is, what the causes of pollution are, and what actions have been taken in the city 

of Klaipėda to control pollution and waste management.   
In Klaipėda city, one of the main sources of pollution is the port activity. NOx emissions from ships 

operating in Klaipėda were calculated using the Lloyd's Register detailed ship movement method after 

collecting the information about technical characteristics of each marine ship visiting the port and the time 

spent staying in the port. When performing the evaluation of NOx emissions, it was estimated that most of 

these pollutants enter the atmosphere from stationary vessels moored to quays with active auxiliary motors; 

this accounts for up to 72% of the total NOx emission from marine ships in Klaipeda port [1]. The fossil 

fuel which powers the ships releases enormous emissions into the atmosphere. Because of this, it is 

necessary to evaluate and try to control these emissions. Released pollutants have a negative effect on the 

environment and human health, which are especially high in port cities such as Klaipėda. Mainly, the results 

of various types of pollution are influenced by the intensity of the port work, shipping and various similar 

activities which emit pollutants [2].  

In Klaipėda Port, a total of about 10,000 m³ of oily water was collected in 2008. Applying LCA methods 

(Staniškis, Varžinskas, and Uselytė, 2005), the scope of research has been determined and research sphere 

has been defined to include all flows of oily and engine bilge water in Klaipėda port. Waste management 

and control include oily and engine bilge water collection from ships and document flows control, collection 

of spilled oil products keeping to all safe exploitation requirements, exploitation of medium accumulative 

tanks in the port, regular transportation of accumulated oily and engine bilge water to the oil-polluted water 

treatment station and distribution, storage, and treatment (mechanical, physical, sorption) of delivered oily 

and engine bilge water [3]. 

In conclusion, many port cities have a pollution problem, Klaipėda is not an exception. Klaipėda 

city’s biggest pollution problem is tied up with its port activity. Various pollutants and huge emissions from 

the city’s port are contaminating the region of Klaipėda city. Although the pollution is huge, we have 

reviewed some of the ways that we could look at the pollution issue, analyze the causes and the solutions 

that are could help fighting the pollution. 
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Some of the most important and used materials in construction are various metals. Metals have many 

positive properties that are necessary in construction, but they also have the defect of corroding which can 

reduce construction strength and must be reduced as much as possible. 

Metal can be a chemical element such as an alloy or stainless steel, iron or a molecular compound such as 

polymeric sulfur nitride. Corrosion is a natural process that converts a refined metal into a more chemically 

stable form such as oxide, hydroxide or sulphide [1]. 

Atmospheric corrosion occurs in the surface of the metal, where water vapour condenses. It usually takes 

place with oxygen depolarization. Its rate depends on the humidity of the air. When different impurities and 

gases dissolve in the air layer of the condensed water, electrolytes are formed. One of the most familiar 

corrosion processes is the rusting of the iron. It requires both oxygen and water. Other factors – such as the 

pH of the solution, the presence of salts, contact with metals more difficult to oxidase than iron, and stress 

on iron – can accelerate rusting [1]. Stress corrosion is the combined action of a tensile stress and the 

corrosive environment on a metal. This type of corrosion is seen in fabricated articles of certain alloys due 

to stress, but pure metals are immune to stress corrosion. Thus, the stressed part is easily attacked, even by 

a mild corrosive environment, resulting in the formation of crack. It an be prevented by giving suitable 

treatment to relieve internal stresses, adjusting the composition, and eliminating impurities, selecting more 

resistant material, removing corrosive environment. There are many ways to prevent this type of corrosion, 

but the best one is regular maintenance [2].  One of the biggest issues in corrosion engineering is estimating 

the durability of the use. Corrosion prediction has become very difficult, as there is no direct correlation 

with service lifetime and experimental lab results, usually as a result of discrepancies between accelerated 

testing and real corrosion processes [3]. It is very important to predict the effect of corrosion-based losses 

on society and the global economy, because existing infrastructure is gradually becoming old and worn out, 

therefore solutions should be found to replace them in buildings. It is very hard to estimate the service time 

of metals, which is why they need to be maintained regularly. 
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When choosing materials for building structures, it is necessary to take into account their properties to 

withstand real loads without shrinking and without changing their initial dimensions.  The properties of 

building materials include their properties to react to individual or complex, external and internal factors – 

forces, thermal changes, water or other liquids, the operation of the medium, etc. The aim of this paper is 

to name and describe the properties of building materials. 

Technological progress is always associated with the development, production and use of new materials. 

The scope of use and durability of building materials and products is determined by a number of 

characteristics. Features of building materials are divided into such groups: physical, mechanical, operating, 

technological. Some materials better withstand crushing, others tensile forces arising from the load or other 

factors [1]. 

Physical properties are those properties that indicate the relationship of substances to various physical 

processes: density, porosity, dampness, frost resistance. As regards mechanical properties of materials, they 

may change over time, especially if the materials are particularly exposed to the environment. Stretching, 

crushing, bending, twisting, shearing and plucking depend on these factors and the decomposition of 

materials [2]. 

Speaking of the most important operational properties of building materials, they are aging and durability. 

The chemical composition of building materials, their chemical, physical, technological properties are 

regulated by equivalent standards. 

Technological features refer to knowing the technological properties of any material to be able to justify, 

rationally design and carry out technological processes. Technological features are considered to be such 

material, the production of which requires the lowest consumption of labor, the least amount for material 

required, and the provision of necessary operational properties. The main thing is to choose the right 

material for the products to ensure that it is reliable and of good quality [2]. 

In conclusion, we would like to say that the main properties of building materials are physical, mechanical, 

operational and technological. The properties of building materials include their properties to respond to 

individual or complex, external and internal factors. Also, when choosing materials for building structures, 

it is necessary to take into account the properties of them to withstand real loads without changing their 

initial dimensions. 
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Roman concrete is a material that raises many questions in the world of construction when we see the very 

good condition in which the buildings built during the Roman period are. For years, many theories about 

this have come out but one of them claimed something extraordinary: Roman concrete is self-healing. 

First of all, Roman concrete, also known as opus caementicium, was a building material used by ancient 

Romans from the the 3rd century BCE until the 7th century CE. It was made from a mixture of lime, volcanic 

ash and water and was used to build many impressive structures, including the Colosseum and the Pantheon. 

One of the interesting properties that was discovered about Roman concrete is its ability to self-heal. This 

self-healing property of Roman concrete is believed to be one of the reasons why many of the structures 

built with this material have lasted for thousands of years. In contrast, modern concrete is prone to cracking 

and deteriorating over time and requires regular maintenance and repairs 1. 

The first theories that came out about this self-healing process said that the use of seawater in the 

construction process may have played a role in the self-healing properties of Roman concrete. The seawater 

would react with the pozzolana and other materials in the concrete, creating a chemical reaction that would 

cause the concrete to harden and become more durable. 

But recently, a new theory came out which said that the Roman concrete has the ability to self-repair thanks 

to its lime clasts 2. The hot mix makes its structure brittle, which allows the formation of cracks that 

expose the calcareous lime clasts. When water enters these cracks, it becomes saturated with calcium, which 

can crystallize into calcium carbonate and strengthen the crack, thus giving the concrete this capacity for 

self-healing. The researchers created samples of concrete using quicklime and intentionally cracked them, 

only to find that the cracks had healed two weeks later 2. This self-healing capacity of Roman concrete is 

of interest to researchers with a view to creating a stronger, lighter and more durable “green concrete”, with 

less environmental impact. 
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Assembly foam did not reach the construction market until around 1970, before that flax and cannabis 

packages were used to assemble windows and doors. The aim of the present paper is to find out the impact 

of assembly foam on human health.  

Polyurethane which is widely used now contains a variety of chemicals, and one of them is methylene 

diphenyl diisocyanate (MDI), which can have a dramatic effect on human health. The specialists of the 

field consider that “56.3% diphenylmethane diisocyanate (MDI) and 40.2% polyols, 3% pentanes and 0.4% 

heterocyclic amines are used as starting materials for assembly foam” [1]. Methylene diphenyl diisocyanate 

may be toxic by ingestion, inhalation or getting on the skin. Polyols are a group of organic compounds that 

contain several hydroxyl groups. Therefore the cylinder with foam should be shaken very thoroughly before 

each use to mix isocyanate and poliol in the cylinder, resulting in a prepolymer. When sprayed, the building 

material swells significantly and hardens due to the influence of air humidity and ambient material 

humidity. 

The safety regulations require an employer to provide employees with personal protective equipment free 

of charge and take measures ensuring the maintenance of a personal protective equipment in the working 

order and compliance with hygiene requirements in accordance with the manufacturer's instructions [2]. In 

spite of the strict safety requirements, it still happens that workers without personal protective equipment 

are seen working in the construction site. It is important to carry out a survey to find out the employees’ 

awareness of using personal protective equipment, and if they have been informed about it. Without using 

the appropriate clothing, the employees may put themselves in a dangerous situation.  

As regards PU foam cylinders, it is not possible to completely empty them due to technical reasons. The 

remaining quantities of liquid prepolymer and propellant are left in the cylinders, therefore this valuable 

materials can be reused in the manufacturing process [3]. The remaining substance in cylinders is 

considered harmful to human health, and used PU foam cylinders are classified as hazardous waste. 

Consequently, they must not be disposed of with waste. 

Assembly foam is based on polyurethane and contains harmful substances. For example, MDI damages 

skin, eyes and respiratory tract. Workers should wear gloves, goggles and respirators when working with 

assembly foam. During production, isocyanate and poliol are mixed in the cylinder, resulting in a 

prepolymer that reacts with moisture and swells up. The cylinders contain the remaining quantities of liquid 

prepolymer and propellant that can be reused during the manufacturing process. Without recycling these 

substances will not decompose in the next 100 years. 
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Reinforced concrete is a composite material in which the relatively low tensile strength and ductility of 

plain concrete are compensated by the reinforcement with higher tensile strength or ductility. The aim of 

this paper is to analyze new trends and application of reinforced concrete. 

The construction sector is constantly in development, although the visible effects on society take more time 

to be detected compared to other industries, like the aeronautical and the automotive industries [1]. This is 

mainly due to the fact that construction is more conservative and because products must be cost effective. 

Today, the pressure on construction is to have innovative solutions with higher performance, higher eco-

efficiency, and lower costs, but innovation in concrete structures can only take place through new materials 

or new building techniques [1]. Research studies conducted in the last decade aimed at contributing to the 

knowledge on concrete as building material, and new types of concrete with enhanced properties were 

implemented: lightweight aggregate concrete with very reduced density and high strength, ultra-high 

performance concrete with ultra-high strength and ultra-high durability, concrete incorporating different 

types of nanoparticles to enhance its mechanical properties, and low binder concrete with reduced cement 

dosage while exhibiting adequate strength [1]. 

Many different types and components of structures can be built using reinforced concrete or prestressed 

concrete. Reinforced concrete can be classified as precast or cast-in-place concrete. Reinforced concrete is 

being used for the construction from foundations to the rooftops of buildings, in the construction of 

highways roads traffic, precast structures, floating structures, and hydro-power tunnels, irrigation canals, 

drains, and all other conceivable structures listed as follows: buildings, foundations, roads and bridges [2]. 

Many different types and components of structures can be built using reinforced concrete or prestressed 

concrete, which promotes the application of new trends (lightweight aggregate concrete, ultra-high 

performance concrete, low binder concrete). 
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The purpose of this paper is to analyse the most famous Gothic buildings in Lithuania from the XV – XVI 

centuries. Gothic architecture is architectural style in Europe that lasted from the mid-12th century to the 

16th century. Masonry buildings characterized by large spaces with the expanse of walls broken up by 

overlaid tracery are examples of Gothic architecture [1]. In the 12th–13th centuries engineering practices 

permitted immensely gigantic buildings. Rib vaults, flying buttresses and pointed (Gothic) arches were used 

to create a very tall structure while preserving as much natural light as possible. Stained-glass window 

panels rendered amazing interior effects lightened by the sun [1]. 

While Europe was erecting sky-seeking sharp towers, Lithuanians fought in wars. The castles built from 

boulders considered that outdoors and fortresses better served the purpose of defending people from 

enemies than the elegant, tall, and straight towers. The latter appeared after dramatic fights when 

Christianity was introduced in Lithuania. Cities began building churches, town halls, guild houses and 

establishing the yards of merchants [3]. Lithuania is not rich in Gothic architecture, but it provides a few 

very different and quite unique examples. Some of the few Gothic buildings that survived are found in 

Vilnius and Kaunas [2]. Lithuanian Gothic style appeared slightly later, yet it is original and distinct, and 

it has laid a firm foundation for further development of architectural styles [3]. The most elaborate Gothic 

building was constructed in Vilnius. The St. Anne’s church in Vilnius Old Town (1500) is a true 

masterpiece. It is joined by a larger not so elaborate Saint Francis of Assisi church (1516) in a single 

religious complex. Kaunas Old Town has several 15th century Gothic churches, including the Kaunas 

Cathedral, the Vytautas church and the Saint Gertrude church. There are also some Gothic townhouse 

facades left in these two largest cities. A small brick Zapyškis church (near Kaunas) built when most 

buildings in Lithuanian villages were completely wooden is also famous [2]. 

Gothic interiors, however, have been largely damaged; the only Gothic interiors that can be found in 

Lithuania are in the cellars which were long regarded as useless and thus not reconstructed. Currently, the 

Gothic cellars are sometimes used as a romantic location for restaurants [2]. 

Thus, to summarize, the most famous Gothic buildings in Lithuania in XV – XVI century are the St. Anne’s 

church in Vilnius Old Town, the Kaunas Cathedral, the Vytautas church and the Saint Gertrude church. 
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In the modern world, the development of civilization on the Earth requires providing mankind with enough 

energy. The limited reserves of traditional fuel and energy resources has forced us to turn to energy saving. 

In this paper, we will describe heat collection and variants for cheaper energy resources. 

Harvesting the waste heat from industrial processes is a very effective way to increase the efficiency of an 

energy system. As it is usually available as low-grade heat, it needs to be transferred to the points of 

consumption. Feasible heat transmission distance is usually estimated by considering a limited number of 

parameters [1]. Currently, the mainstream energy carrier for long distance transmission is electricity, with 

AC grid lines covering hundreds of kilometres. Recent policy papers recognize the importance of district 

heating networks and heat synergies in the energy system. Nevertheless, projects that utilize heat as long-

distance energy carrier are not as mature as in the electricity sector, among others for the following reasons: 

 Electrical flows have a higher density than physical thermal flows and are therefore more cost 

effective. 

 Long distance transmission in electric lines is made possible by increasing the voltage, thus 

decreasing the current [2]. 

The maximum feasible distance depends on several factors: site-specific parameters (quantity and quality 

of heat), market conditions (electricity and heat price), climate data and design data (pipe material and 

diameter and efficiency of its insulation) [3]. 

The main challenge is to propose a techno-economic model with the following characteristics: 

 All major capital and operating expenditures are identified and included. 

 The levelized cost of delivered heat is computed and the maximum economically feasible 

transmission distance is derived. 

 The model is generic enough to be applied very diverse situations across Europe [1]. 

Thus, to summarize, the particularities of long-distance heat transmission and the main parameters 

influencing its feasibility, it can be used for the identification of potential utilization of waste heat from 

industries and cogenerated heat from power plants and for the calculation of a threshold that heat could be 

transmitted economically. 
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Wood defects are formed during the growth, transportation, storage, or processing of wood. Damaged wood 

loses its quality and value but can be preserved with the right methods. In this paper we will discuss wood 

main defects and how to avoid them. 

The main defects of wood are various: knots are the most common and very visible defect. It is the part of 

a dead or cut tree branch left in the wood of the trunk; wood checks or splits are horizontal cracks in a 

growing tree or felled drying wood [1]. Stem cracks are divided into radial, circular, cold, and drying cracks 

according to the causes of their occurrence; stem shape defects - stem curvature, droop, camber, ovality 

and stem growths. Defects in the stem shape reduce the yield of sawn timber; defects in wood structure are 

irregularity of fibres and grooves; fungal damage - wood damaged by fungi changes colour and begins to 

rot; insect infestations are called worm infestations [1]. Wood is damaged not so much by the insects 

themselves as by their caterpillars. Damage usually worsens the quality of wood and reduces its possibilities 

of use [1]. Wood has many defects that can be reduced in various ways, such as by improving the quality 

of its storage. 

As regards natural defects, they are abnormalities which develop in the standing tree naturally, they are 

difficult to control but they can be minimized up to some extent, e.g., the development of knot (a natural 

phenomenon) is difficult to control but can be minimized by the Silvicultural operations such as pruning 

[2]. 

Biological defects refer to deterioration in the wood caused in a tree due to the biological agencies such as 

fungi, insects and can be controlled by the insecticides, pesticides, or fungicides, and biological control is 

also done to reduce the biological defects in some wood [3]. Wood should be supervised from the moment 

it is planted. 

It is also necessary to properly store and prepare timber. Wood can be protected in various ways, but highly 

damaged wood is no longer suitable for construction and can be recycled for other purposes. In conclusion, 

wood must be protected so as not to spoil its quality.  
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One of the most dependable forms of overlays is monolithic overlay. Compared to concrete structures with 

factory-reinforcement, they are stronger and more resilient. Although they take a long time to produce, 

monolithic overlays are very strong and long-lasting. For instance, in the event of a domestic gas explosion, 

the panel does not immediately use the safety margin. It does not crumble within the first few hours, 

enabling evacuation. Monoliths are the greatest choice for spans of irregular forms since they can withstand 

weight, stress loads, and temperature variations without fear. Monolithic overlays cannot move in either 

the longitudinal or transverse directions because of their extreme stiffness. An even distribution of the 

weight on the foundation and walls is ensured by a solid overlay. All different types and sizes of spans can 

use the overlay.  

A prefabricated floor slab is a concrete and reinforcing product that is typically 220 mm high and 3-6 m 

long. Due to its ease of fabrication and low production costs, tension reinforcement is widely used 

throughout the world. The prefab ceiling panel has the benefit of being fire resistant. It may be constructed 

during the winter (at -20°C temperatures). In comparison to creating structures out of other materials, 

construction takes place in half the time.  

Prefabricated floor slabs made of Teriva reinforced concrete are a great option for new construction and 

renovation of both low-rise and high-rise residential structures. These buildings frequently have hollow 

blocks, ribbed beams made of lightweight reinforced concrete, hollow blocks, and monolithic concrete 

poured on the construction site. It is not 

necessary to use a crane or elaborate 

formwork systems to install this overlay. 

The installation is easy, and the 

components are lightweight. This sort of 

overlay's lengths are adjustable, making it 

simple to cut the beams and blocks on site. 

The overlay of a typical-sized non-

residential structure with a surface area of 

472.18 m2 was selected for comparison 

by evaluating the expenses of 

construction work and labor.  

A reinforced concrete prefabricated floor 

may be erected for 18,805 EUR and 

would take 3.5 working days to install 

with the least amount of time and money costs, according to the comparison. It would take 12.1 working 

days to complete the monolithic reinforced concrete overlay, which costs 33,846 EUR. This price includes 

two layers of reinforcement work with reinforcement. The longest number of working days would be 

required to install the Teriva reinforced concrete tank rib overlay. 
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In the modern world, concrete has become the second (after water) most used material by mankind. 

Concrete is a building material consisting of cement, fine aggregates (sand) and coarse aggregates mixed 

with water, which hardens over time. Traditional concrete as a composite material has not only advantages, 

but also a number of disadvantages. One of the main ones is the large mass of the volume, which often 

limits its application to large structures: bridges, high-rise buildings, etc. This trend has led to a worldwide 

search for innovative concrete mixes. One way to solve this problem is to lighten the concrete. In this 

abstract, we will present what lightweight concrete is and what its advantages are [3]. 

First of all, it has a more effective ratio of strength to its own weight, as a result of which the amount of 

concrete and reinforcement is reduced, it becomes possible to build taller buildings, and reduce the cost of 

installing foundations. In this aspect, lightweight concrete is especially important when strengthening or 

reconstructing operational structures, such as bridges, when additional loading of supports or foundations 

is not possible. Lightweight concrete has better heat and sound insulation properties. Global research has 

shown that if lightweight concrete were used for buildings in Europe instead of conventional concrete, heat 

energy costs could be reduced by about 15 percent [1].  

In addition to the above advantages, next to ordinary concrete, lightweight concrete has better durability 

properties (greater resistance to cold, etc.), greater resistance to fire and seismic loads. Additional 

possibilities are provided by the application of self-compacting concrete mixtures. The combination of 

lower volume mass and self-compaction allows producers to improve the operational and technological 

properties of concrete and the elements produced from it. By applying self-compacting mixtures that do not 

require additional compaction during production, the cost of constructions is reduced on average by about 

10 percent, and the construction time is reduced by up to 20 percent [2].  

Thus, to summarize, lightweight concrete presents a number of benefits to the building industry – lighter 

weight on a building's structural load, greater sound absorption, better shock absorption and flexibility, and 

improved insulation values – when compared to standard concrete blends. 
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To solve construction optimization problems and to improve the heat-technical generators of buildings and 

structures, it is necessary to introduce energy-efficient building materials that combine versatility and low 

costs. Such materials include foam concrete. 

Despite the high thermophysical properties of foam concrete, the problem of obtaining a strong durable 

composite material with an optimal pore structure is still relevant. In the production technology of foam 

concrete, special attention should be paid to the properties of foam formers and the quality of the obtained 

foam. The introduction of complex admixtures increases the strength of concrete, reduces water demand 

and shrinkage during drying, increases water and frost resistance, and reduces equilibrium moisture and 

operational thermal conductivity. 

The purpose of this research is to experimentally investigate protein foam rheology parameters and analyse 

it influence to cellular lightweight concreate. Foam density at least (80 g/l) was obtained experimentally. 

Foam parameters were determined and analysed using the discovery rheometer. The research hypothesis is 

the following: “Foam rheology parameters is depending on the speed of mixing to obtain foam.” 

The rheology of foams is a difficult subject due to the complexity of their structure and the nature of their 

components. It’s influenced by multiple factors including liquid bulk properties, gas properties, air phase 

volume, liquid volume fraction, solution viscosity, interfacial thin film visco-elasticity, bubble size 

distribution, and bubble shape. [3] Therefore, this review is focused on rheological studies and comparisons 

between various rheometer process abilities. 

Foam rheology is a new area of scientific research. The different rheological examination methodology 

lead the additional problems. The foam samples were studied by cone-plates, parallel plates, and self-design 

geometry. Therefore, the analysis of the data are complicated. It was clearly established that the stability of 

foams and their rheological properties are depended on the speed of mixing. 
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Reducing paper use and increasing digital competencies is becoming increasingly important, especially in 

municipalities. Reducing the use of paper has significant benefits, including cost savings, increased 

efficiency and improved transparency. In addition, digitising processes and documents minimises the 

environmental impact and increases the availability of services, especially in remote municipalities [1, 2, 

5]. 

As technology advances, everyday tasks and processes are increasingly made digitally. In the available 

digital public services field, Latvia took 11th place in the European Union in 2022, which is above the 

average level [3]. However, for municipalities to fully implement a digital transformation, employees must 

be ready to take advantage of these opportunities.  

In this study, a survey of 89 Liepaja municipality employees was conducted in October 2022 to determine 

their level of digital skills. The survey included 63 questions, which were divided using a framework of 5 

digital competencies: [4]: (1) Information and data literacy - the ability to effectively find, evaluate, and 

use information and data to make informed decisions; (2) Communication and collaboration - the processes 

of exchanging information and working together to achieve a common goal; (3) Digital content creation – 

the use of digital tools and technologies to create and produce digital content, such as text, images, videos, 

audio, and interactive materials; (4) Security – use of the internet and digital technologies safely and 

responsibly to protect oneself and others from potential harm; (5) Problem-solving - identifying, analyzing, 

and solving problems related to digital technology and using digital tools. It is a critical thinking and 

decision-making process. 

When processing the survey data, it can be seen that the rank of the skill is as follows: (1) the highest level 

of information and data literacy, (2) high level of communication and cooperation, (3) average level of 

problem-solving, (4) low level of security, (5) shallow level of digital content creation. 

Following the conclusions, proposals have been developed to improve municipal employees' digital 

requirements in areas 3 (digital content creation) and 4 (security); however, area 5 (problem-solving) was 

not found relevant to improve. 
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Cyber threats are an issue for any organisation or individual worldwide due to the increasing dependence 

on computer systems, infrastructure, the Internet, and technological innovation. The global cybersecurity 

ecosystem has dramatically evolved, and keeping it safe has become a complex issue, mainly because 

cybercriminals’ persistent attacks evolve faster than security solutions are being developed.[1] Internal 

audit plays a significant role in this new risk environment as one of the tools for providing management 

with overall independent and objective assurance about the effectiveness of its operations and internal 

control mechanisms. The aim of this study is to assess the preparedness of Latvian internal auditors, their 

capacity, knowledge, and skills to provide value to management for ensuring cyber readiness. 

Cybercrime's rising cost has serious repercussions for the global economy. Various surveys and research 

confirm the need for organisations to continue to implement cybersecurity defences to prevent an attack 

from occurring. Cyber resilience changes the focus from defence to enduring a hack and preserving 

corporate operations. Internal auditors must determine the areas where they can give assurance and 

consulting, and IT divisions must identify the cybersecurity components that focus on resiliency. Internal 

audit should seek ways to reinvent itself and expand its scope beyond typical IT, security, and regulatory 

assurance. [2] 

Several Big 4 [3] companies have emphasized the role of internal audit in the changing threat landscape 

and increased cybersecurity initiatives, indicating that internal audit teams should be more diligent and take 

the lead in challenging cybersecurity practices. 

This raises questions regarding the readiness of Latvian internal auditors to meet the requirements of 

worldwide trends in internal auditing and the evolving nature of this profession. Through research, the 

authors attempt to ascertain the perspectives and readiness of internal auditors to assume an active role in 

developing cyber resilience. 

Achieving an optimal level of cyber resilience is a complex challenge that requires navigating various 

obstacles, including balancing performance-driven rationality with a resilience-focused outlook and 

overcoming hurdles such as insufficient investment and cognitive biases. The role of internal audit is 

particularly significant in this process. It can serve as a valuable ally in enhancing organisational resilience 

by identifying potential risks, assessing existing controls and procedures, and providing recommendations 

for improvement. Internal audit can play a vital role in the preparatory phase by identifying critical areas 

that require attention and by evaluating the effectiveness of existing cyber resilience plans. 
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This bibliographic review explores the concept of digital transformation (DT) and its importance in today's 

world of technological advances. DT is a process of using technology to modify existing business processes, 

cultures, and customer experiences to meet changing market requirements [1]. While DT initiatives are 

necessary for organizations to remain competitive, there is a global shortage of technical skilled workers to 

support this DT that leads to the necessity of empowering end users through user friendly technological 

platforms such as Low-Code/No-Code applications and an adequate leadership, like adaptive leadership. 

Successful DT covers five aspects: Vision & strategy, innovation, collaboration, talent, and skilled 

personnel, and access to technology and the effectiveness of implementation of technology-based solutions 

[2]. However, digital inequalities exist when not all individuals or organizations have access to the same 

information and communication technology resources, leading to uneven implementation of DT initiatives 

[3]. To ensure successful DT initiatives, organizations should address digital inequalities, provide access to 

technology and training, and holistically implement DT initiatives [4]. The review proposes a conceptual 

design for future research on the effect of empowerment of end users in DT in organizations. 

This paper highlights the importance of end user empowerment, adaptive leadership, and the use of LCNC 

platforms in achieving successful digital transformation. End user empowerment enables users to take 

ownership of their own learning and development, while adaptive leadership ensures agility and quick 

response to changing conditions. The use of LCNC platforms allows for building technological solutions 

in resource-scarce environments. The authors conclude and suggest conducting quantitative and qualitative 

analyses to test the hypothesis that an integrative approach will enhance the successful adoption of DT 

proposing a conceptual research model. Overall, by implementing these strategies, organizations can unlock 

the full potential of digital transformation and achieve the expected benefits or more. 

Keywords: Digital transformation, user empowerment, adaptive leadership, low code / no code applications, 

technology trends, digital inequalities 
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Agglomeration is a concept that has gained significant attention in regional economics and urban studies. 

The aim of this descriptive research is to provide an overview of the theoretical sources on the topic of 

agglomeration. This research begins with a definition of agglomeration and its role in promoting economic 

growth and development, then it further explores the concept of agglomeration economies, which are the 

benefits that firms gain by locating in close proximity to each other. 

One of the sources provides a basic definition of agglomeration as a mass, or collection of things clustered 

together. This source serves as an essential starting point to understand the concept of agglomeration [1]. 

Edwin von Böventer, B. G. Ohlin, E. M. Hoover, W. Isard highlight the importance of external and internal 

factors; in E.v. Böventer’s model, where a relatively high proportion of transport costs is highlighted, the 

system elaborated by J. H. Thünen, A. Lösch or W. Christaller can be applied. 

Another research source discusses agglomeration economies in detail and stresses the importance of 

clustering for companies to reap the benefits of agglomeration. This source provides valuable insights into 

how agglomeration can lead to increased productivity, innovation, and knowledge spill-overs [2]. 

The third source used for this research study, Theories des raumlichen Gleichgewichts by Böventer, 

provides a theoretical framework for understanding agglomeration. This source examines how 

agglomeration affects regional equilibrium and the role of transportation costs in shaping the location of 

economic activities [3]. 

Another significant source is "Regional Economics" by Roberta Capello, which contains a comprehensive 

overview of regional economic theory, analyzing the role of agglomeration economies and other regional 

growth factors. Capello presents the latest research and case studies, making this book a valuable resource 

for students and researchers in regional economics. One of the strengths of this book is its focus on the 

spatial dimension of economic development, including regional disparities, cluster analysis, and regional 

innovation systems. Capello also provides a clear and concise presentation of theoretical concepts and 

empirical methods used in regional economic analysis. Moreover, the book highlights the importance of 

policy interventions in promoting regional economic development and presents different policy approaches 

for enhancing regional competitiveness and reducing inequalities. 

Capello's analytical approach and extensive use of case studies make this book a valuable resource for 

researchers, policymakers, and practitioners interested in regional economics. It also highlights the 

importance of agglomeration in promoting economic growth and development and the need to develop 

polycentric agglomeration [4]. 

The sources discussed in this study provide a comprehensive understanding of the theoretical foundations 

of agglomeration, which can be useful for policymakers and researchers interested in studying urban and 

regional development. 
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According to the data of the Organization for Economic Cooperation and Development, on average, 53.84% 

of all citizens from the member states were obese or overweight in 2021 [1]. In order to reduce the increase 

in overweight and obesity in the population, several countries around the world have introduced taxes on 

products that are classified as unhealthy based on the discretion of each country. The aim of this study is to 

analyse the application of tax on unhealthy products and to calculate the potential budget revenues from 

such a tax in Latvia. 

In Denmark, since 1968, chocolate and other sweets have been taxed at a rate of 2.97 - 3.49 euros per kg. 

The rate is differentiated based on the sugar content of the product. Revenues from this tax in 2019 were 

318.6 million euros, which accounted for 0.22% of total budget revenues [2]. This tax was supposed to 

impact the eating habits of the society. Since the introduction of this tax, consumers reduced sugar 

consumption only by 3 – 5%. The tax on saturated fat applied in 2011 is a negative example in the Danish 

food excise tax system. It was applied to products containing more than 2.3 g of saturated fat per 100 g. 

The government's primary goal was to increase the budget revenues. This tax was cancelled due to its ill-

considered application – the price of butter products, margarine, cookies, etc. decreased under the influence 

of the tax, but the price of butter, oil, heavy cream, etc. increased [3]. 

The World Health Organization (hereinafter – WHO) positively assesses the taxes introduced for unhealthy 

products in Hungary. Since 2011, such products as candies, cookies, jams, soft drinks with added sugar, 

beer with added sugar, alcoholic drinks, energy drinks, and snacks with high salt content have been taxed. 

The tax rate depends on the sugar or salt content of the product [4]. The goal of the government was to 

increase the income in the budget, so it can be spent on improving the healthcare system, and at the same 

time to improve public health overall. It has been estimated that, due to the tax, prices increased by ~29%, 

while the demand decreased by ~27%. According to the WHO, the price increase has educated the public 

about which products should be consumed in smaller quantities. 

Evaluating the introduction of such taxes in Latvia, it is concluded that the potential budget revenues would 

increase by 4.70 – 5.70 or up to 45.39 million euros (depending on which product groups they would be 

applied to) [5], but taking into account the high inflation and the rapid rise in the prices of energy resources, 

in order not to cause greater losses to producers and citizens, it would be primarily more important to 

implement measures to inform and educate about the healthiness or harmfulness of different products. 
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Following the Russian Federation's invasion of Ukraine on 24 February 2022, on 18 May 2022, the 

European Commission introduced the REPowerEU Plan. It provides for a rapid end to energy dependence 

on the Russian Federation by promoting progress towards a clean economy and energy sufficiency, 

implementing energy savings, diversification of energy supplies, substitution of fossil fuels, and endorsing 

the European Union’s move towards renewable energy and smart investments [1]. 

As part of the REPowerEU Plan, the EU Solar Energy Strategy was adopted, which foresees the installation 

of an additional 420 GW of solar power capacity by 2030. Gradually, over the next few years, the 

installation of solar panels on the rooftops of certain types of buildings will become a mandatory 

requirement, including panels on new public and commercial buildings larger than 250 m2 (by 2026), on 

the existing ones – until 2027, on new residential buildings by 2029 etc. [2]. 

On 30 March 2023, the European Commission announced a decision of the European Parliament and the 

Council to include a target of at least a 42.5% share of renewables by 2030 and aiming at 45% in the revision 

of the Renewable Energy Directive [3]. 

The analysis of the Eurostat data shows that in the EU solar energy has evolved from a practically unused 

technology in 1991 to a state where in 2021 5.80% of the total energy used to generate electricity came 

from the sun. In 2021, the total share of renewables was 21.78%, of which wind energy accounted for more 

than a third, and solar energy accounted for 14.39% [4]. The combination of both the objectives to be 

achieved, set out in the planning documents, and the continuous increase in utilization of renewables 

illustrated by real-world statistics demonstrates the necessity for new technologies that can contribute to 

such decentralised renewable energy production. Blockchain technology solutions can be applied to ensure 

the execution of smart contracts and use of immutable smart metering. Similarly, due to the growing need 

to certify the origin of energy, this technology can ensure the issuance of secure, reliable, and irreversible 

certificates of origin [5] for the specific renewable energy produced. 
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The suicide rates in Latvia and Japan are compared with a focus on young people's mental health. This 

study aims to evaluate the relevance of Durkheim's suicide typology [1] in today's youth in Latvia and 

Japan. Eight online semi-structured interviews with young people in both countries were conducted during 

the period of October-December 2022. The research tasks include explaining Durkheim's theory of suicide, 

estimating the actual characteristics of suicide, and comparing predicted and resulting suicide 

characteristics based on young people's perceptions of their daily lives. The research object is youths born 

and raised in Latvia and Japan, aged 18-24 years old. 

Based on Durkheim's suicide typology, anomic, fatalistic, egoistic, and altruistic suicides are the main types 

of suicide. With historical and social background, it is assumed that anomic suicide is more common among 

young people who feel a lack of recognition from society and a disintegration of moral rules in Latvia [2]. 

They may also experience isolation from government institutions. On the other hand, collectivist ideas are 

deeply ingrained in Japanese culture, leading to overwork and a fatalistic element of suicide, where 

individuals find self-worth within the group [3]. The burden of government policies such as the pension 

system also creates difficulties for young people to play an active role in society. 

After the research, it was found out that Durkheim's typology remained valid but not entirely in accordance 

with the modern context. The 4 types of suicides (egoistic, altruistic, fatalistic, and anomic) were highly 

susceptible to the country’s culture, principles, and historical background. In Latvia, egoistic, altruistic, and 

a combination of these types were found to be typical in informants’ views, while in Japan, fatalistic, 

anomic, and a combination of these types were found to be typical. The study suggests that the error in 

deriving the estimation was due to the fact that the 4 types of suicides in the original scheme were not in 

accordance with the modern context. In the modern context, 4 types of suicides are also susceptible to 

factors generated at the individual level not only at the structural level.  
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Connections between companies and industries are a decisive element for their economic growth. The 

Green Deal strategy, adopted by the member states of European Union, determines the need for new nature-

neutral technologies and energy sources for further economic development. The aim of this research study 

is to identify connections between industry sectors which can facilitate green hydrogen industry 

development in the Baltic States. In the economic development processes, links among different companies 

exist. These links are directly related to the input – output analyses pattern and describe the input and output 

processes of production regarding relations between companies. There are backward linkages when a 

company requires inputs from other companies for the production process and forward linkages when the 

company produces inputs for other companies [1]. If manufacturers export goods to foreign markets and 

rely on imported inputs, linkages of local companies are weak, because most production output is sold 

abroad and there will be few backward linkages and small number of forward linkages, since most inputs 

are obtained from abroad [2]. Linkages among companies and industries within a particular territory 

facilitate industry concentration and increase of output. For the assessment of the green hydrogen industry 

in the Baltic States, three major factors were analysed: industry inputs – energy sources for the green 

hydrogen production, availability of electrolyser and fuel cell technologies, industry outputs – hydrogen 

application in transportation, energy, manufacturing, and indicators describing country’s potential for 

innovative and productive economy uncovering more potential linkages among industries. Wind farms are 

considered major sources for green hydrogen production in the Baltic Sea region. Therefore, availability of 

electrolyser capacity and water purifying stations are essential. In 2021, Lithuania had a higher wind energy 

proportion in energy consumption in the Baltic States representing 11.5 % of the use. Nevertheless, Latvia 

has the largest renewable energy proportion in energy consumption – 42% in 2021, determined by three 

notable hydropower plants [3]. Currently, the Baltic States do not produce major components for 

electrolyser installations and fuel cells. Of the neighbouring countries, only Lithuania has a potential to use 

hydrogen at large scale production in mineral fertilizer plants and refinery. In the last decade, Latvia’s steel 

plant and mineral fertilizer plant in Estonia stopped their operations. The Baltic States developed a natural 

gas transmission system and ports for hydrogen transportation. In addition, public transportation is 

perceived as another local consumer of hydrogen. Estonia has an overall lead in many indicators concerning 

its potential for an innovative and productive economy – complexity rating of economy, global innovation 

index, percentage of research and development in gross domestic product etc.  According to the obtained 

data, conclusions are drawn that Lithuania has the highest potential among the Baltic States regarding the 

green hydrogen industry forward linkages and its utilization in the local economy. All three Baltic 

countries have comparable conditions for backward linkages. But Estonia possesses a higher rating 

concerning the overall potential for innovative and complex economy. 
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The challenges faced by regions worldwide require an approach that is comprehensive and integrated, 

taking into account economic, social, and environmental factors and involving cooperation between the 

government, the private sector, and civil society. One of the most current and appropriate economic theories 

of regional development is the post-Keynesian theory. Unlike neoclassical economics, which emphasizes 

the role of markets in driving regional economic development, the post-Keynesian theory of regional 

development focuses on the role of government intervention and public policy in shaping regional economic 

outcomes. This includes the use of fiscal and monetary policies to stimulate regional growth, as well as the 

development of regional planning strategies that take into account local conditions and priorities [1]. The 

role of demand is of great importance in the alternative analysis of regional growth. This growth is 

determined by demand and cannot be limited by supply if production factors are mobile and free. In a region 

where capital and labor are highly mobile and migratory, the demand for growth must be determined. If 

demand for a region's output is strong, labour and capital will migrate in favour of that region and in 

competition with others [4]. The financial sector is one of the sectors where a centre that would benefit 

from dynamic economies of scale would be a fast-growing region with active markets and a developed 

financial system. The fact that the headquarters of financial institutions are usually located in the centre 

means distancing from investment demand in the more remote regions and a limitation of credit allocation 

[3]. Alternative policy recommendations for the eurozone based on post-Keynesian theory suggest that the 

monetary policy of the ECB should refrain from regulating aggregate output and inflation but should focus 

on low real interest rates, financial stability, and act confidently as a lender of last resort both in the banking 

system and the member states of the euro area. The ECB should determine the yield cap on government 

bonds given by the country's long-term nominal GDP growth rate. The goal of wage policy should be to 

stabilize income distribution and promote a stable inflation rate, in line with the target rate throughout the 

euro area. It is proposed to apply functional fiscal policy and use long-term budget deficits/surpluses to 

ensure a non-inflationary full employment level in each country, thereby also preventing current account 

surpluses and deficits [2]. A characteristic feature of the work of post-Keynesian regional development 

theory economists is an active and non-traditional approach to the problems of regional development, taking 

into account the regional differences, the interaction of the center and peripheral structures and the 

balancing of the overall economy. Such an approach can ensure the harmonious development of territories 

in the long term and prevent many threats of the modern world, such as economic migration, income 

inequality and other resulting problems. 
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The context of the economic recession that the European Union (EU) is currently facing, caused by the 

COVID-19 post-pandemic difficulties and the ongoing war in Ukraine, claims for radical changes in the 

way the public and private sector locates, executes, and controls its funds. To face the growing economic 

challenge, new interoperable market processes and unified financial data reporting standards within the EU 

need to be implemented at a revolutionary fast pace. 

The EU has already stepped on the path that requires a new form of data management and control by 

introducing the Transparency Directive by the European Parliament back in 2004. However, the actual 

policy was introduced to the EU market only on January 1st, 2020, when, according to European Securities 

and Markets Authority (ESMA), for publicly listed companies, it became mandatory to prepare their annual 

reports in European Single Electronic Format (ESEF), using Inline eXtensible Business Reporting 
Language (XBRL) format and IFRS taxonomy. XBRL is an open digital data standard that makes financial 

reports transparent, flexible for analysis and comparison and reduces information processing costs [4], [5]. 

Continuing digital reporting adoption in late 2022, the EU Council approved a new Corporate Sustainability 

Reporting Directive (CSRD) [1] that provides requirements for large European companies to digitalise their 

financial and sustainability reports in xHTML and Inline XBRL format starting in 2024.  Voluntarily, 

XBRL is already in broad use by the regulators in some of the European countries [2], and several studies 

have already showed its effectiveness for a decrease in information asymmetry in reporting on EU and 

United States [3], [4]. 

This research is aimed to analyse existent utility evidence of the recent ESEF implementation experiences 

and to stipulate possible impact on the EU market through introducing non-financial reporting in Inline 

XBRL format according to CSRD.  

In conclusion, XBRL format firmly took a stable leading position to become the main digital standard for 

financial and sustainable information disclosure by EU companies. However, the economic effect of the 

XBRL format introduction within the new EU regulation remains unclear and depends a lot on further steps 

taken by the European Commission in this direction and the local government’s support of the companies 

for change. 
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The energy sector is shifting from large central power plants to decentralised generation. The current 

approach of promoting generation connections and electrification in the context of the grid reconstruction 

is not the most cost-effective option. With the development of electrification projects and technologies, the 

number of connections in Latvia continues to increase.  

According to joint-stock company "Sadales tīkls" (ST), the rapid increase in the number of connections is 

leading to a reduction in freely available capacity, and more potentially new users are faced with a situation 

where they do not have access to free capacity to make a new connection without reinforcing the network. 

Flexibility services are an innovative approach to realising new connections to the existing grid capacity 

[2]. According to Article 1 (51) of the Electricity Market Law, a flexibility service is a temporary change 

in the use or production profile of electricity, which a user or producer has voluntarily undertaken in a 

contract with another market participant [1]. A study by the Euractiv news portal points out that flexible 

consumption in the energy sector in 2023 alone could reduce Russian gas imports by 3.7% and save €16 

billion in European Union (EU). In 2025, savings are almost double a 7.1% reduction in imports - the 

equivalent of €31.4 billion in savings [3]. 

The positive impact of flexibility services is as one of the tools for end-users to benefit from lower bills at 

a time when geopolitical instability, risks of supply disruptions, and high electricity prices are key issues 

for the EU [2]. These savings would come from deferred investments in network reinforcement, which 

would reduce pressure on the electricity distribution system services tariff. 

Network constraints on the one hand and consumer preferences on the other are motivating factors for 

system operators to develop new strategic directions. Evaluation of strategies such as flexibility services 

before network reinforcement and electricity consumption forecasts can promote or, on the contrary, 

discourage network development from the perspective of system operators such as ST. Local challenges 

such as voltage deviations outside the norm, network restoration after a breakdown and outages with long 

recovery time can be addressed through flexibility services [4]. For their development, the company should 

promote the development of innovative services and the involvement of potential market players in a 

transparent manner to implement users' flexibility in planning and managing the electricity distribution 

system. 
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Pakistan is home to more than 8 million farming families that are responsible for meeting the food security 

of the country. Presently, 90% of overall farmers are categorized as smallholder farmers. Approximately 

6% of the total population of Pakistan resides in rural areas and is dependent directly or indirectly on 

agriculture for their livelihood. Houngbo (2020) writing for the World Economic Forum as part of the Bold 

Actions for Food as a Force for Good argues that small farmers play a crucial role in the future of food 

production and can help achieve sustainable development goals. Small farms are more efficient in terms of 

land use and can contribute to food security and poverty reduction in rural areas, the article also argues that 

investing in small farms can create jobs, improve nutrition, and enhance environmental sustainability. 

Additionally, empowering women farmers and promoting agroecology practices can further strengthen the 

role of small farms in sustainable food production. 

However, agricultural growth has been declining in recent years, which has led to farmers moving to non-

farm activities. This is corroborated by the study of Ahmad et al (2020) which conducted research in the 

Sindh part of Pakistan and has found that migration, coupled with exogenous shocks and urbanization, has 

led to a decline in agricultural productivity, exacerbating food insecurity and malnutrition. 

Despite the significant contribution of agriculture to the rural economy in Pakistan, there is a lack of 

research on the social and economic effects of declining agriculture on rural communities in Pakistan as 

the small farmers are likely to be more vulnerable, making the subject topical and worthy of careful 

consideration. This paper aims to investigate the social and economic effects of declining agriculture on 

the rural economy in Pakistan, specifically in the province of Punjab, which is also known as the bread 

basket of Pakistan. With this study, the author seeks to understand the causes of the decline in agricultural 

productivity, the effects of the migration of farmers to non-farm activities on agricultural output, and the 

feasibility of non-agricultural livelihoods for small and marginal farmers.  

The study will utilize a mixed-methods approach, combining quantitative and qualitative data. The 

quantitative data will be collected through surveys of small and marginal farmers in Punjab, using a 

stratified random sampling technique. The survey will cover topics such as household income, sources of 

income, land size, crop yields, and access to credit. The qualitative data will be collected through in-depth 

interviews with key informants, including farmers, policymakers, and experts in the field of agriculture. 

This study aims to contribute to the understanding of the social and economic effects of declining 

agriculture on the rural economy in Pakistan, as well as to identify the feasibility of non-agricultural 

livelihoods for small and marginal farmers. The research will provide policymakers with recommendations 

on supporting the agricultural sector and promoting alternative livelihoods. 
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A convenient and environmentally friendly transport infrastructure stimulates money accumulation and 

improves the quality of life. A good example of today's transport technology is electric vehicles and their 

developed infrastructure. Thus, the purpose of this research study is to find out the reasons behind the 

backlog in the development of electric vehicle infrastructure in Lithuania and the necessary measures to 

overcome it [1]. 

Electric cars cost a lot. Many countries, including Lithuania, allow their citizens to own such vehicles. For 

example, Lithuanians can buy a car with a state subsidy as long as the car is less than 2-4 years old. 

According to the modern trends, the majority of Lithuanians buy used cars. Buying a used electric car can 

be very expensive and difficult. One of the biggest challenges for older electric vehicle buyers is shrinking 

batteries, whose capacity decreases over time. Another downside is that many EV owners complain about 

the lack of available charging stations. This is a big annoyance. All major Lithuanian cities have charging 

stations, but the lack of stations outside of these regions hinders further movemement [2]. 

The Ministry of Transport and Communications of the Republic of Lithuania reports that the country is in 

favor of electric vehicles and will facilitate their integration and expansion here. The design and 

maintenance of a network of publicly accessible electric vehicle charging stations will promote the use of 

electric vehicles in Lithuania, reduce the consumption of petroleum products in the transport sector, and 

reduce the environmental impact of transport. In particular, five major Lithuanian cities and resorts have 

already built an electric vehicle charging infrastructure. It was later extended to an international highway 

and eventually to other roads every 50 kilometers to provide an electric vehicle connection between cities 

[3]. 

Despite Lithuania’s transport sector contributing significantly to the overall country’s economy, the use of 

electric vehicles lags behind the neighboring countries. The transport sector is likely to experience moral 

and technological lagging behind in the long run. As a result, it is important to assess the advantages and 

disadvantages of integrating electric vehicles throughout Lithuania's transport infrastructure and providing 

additional vehicle charging stations. 
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An interdisciplinary approach provides an opportunity to achieve sustainability objectives. The European 

Union Green Deal holds that pesticide use should be reduced at the same time increasing organic farming 

areas [1]. 

The organic sector is developing very rapidly. In 2020, 9.8% of the agricultural land was processed as 

organic. Compared to 2012, its increase exceeds 50%. Latvia is one of the European Union countries that 

shows stagnant indicators for the growth of organic farming. Nevertheless, Latvia`s share of organic 

agriculture of the total agricultural land is above the average level of the European Union. In 2020, 14.79% 

of the total agricultural land in Latvia used organic farming, while the European Union average is only 

9.8% .  

The global and EU pesticide use is increasing. Its growth has been global. In 2018, the European Union 

showed a 3% reduction in pesticide use compared with 2017, while the 2020 data shows a repeated increase 

in pesticide use in agriculture. Pesticide use increased in Latvia faster than in other EU countries. In 2020, 

compared to 2019, the increase was 29%, while compared with 2012 the use rose to 160%. 

The objectives of the Common Agricultural Policy (CAP) in Latvia, developed by the Ministry of 

Agriculture of the Republic of Latvia, focus on the direction of sustainability in agriculture, including 

organic farming as a vital agricultural sector [2].  

The combination of the SWOT method and several quantitative methods, applied by the authors of this 

study, has identified the most important factors that can affect the development of organic farming. Three 

priority scenarios were developed reflecting a few problems, requiring solutions; innovative solutions in 

the field of pesticides are needed, which could facilitate organic production and increase of its added value; 

knowledge transfer should be developed for creating new solutions; cooperation between entrepreneurs and 

scientists should be enhanced, and high-intensity support from the European Union Structural Funds should 

be obtained to promote successful organic farming. 

For modern organic farming, seaweed can be widely used, as its greatest potential is being a bio-pesticide 

(bio stimulant and fungicide) because it contains many valuable compounds such as amino acids, vitamins, 

plant hormones, etc., which affect soil microorganisms and contribute to plant root growth, seed 

germination and plant stress factors [3]. 

Two types of microalgae predominate in the open Baltic Sea: Furcellaria lumbricalis and Vertebrata 

fucoides. Their leached volumes range from 0-228 m3/100 m. However, due to the changing weather 

conditions, the leached volumes are changing. 

The use of algae improves a range of physical-chemical properties of the soil. 

The beneficial effects of seaweed are plant development and growth, seed germination and plant 

productivity. 
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Solar energy has the highest potential of all renewable energy sources, and solar panels using PV 

(photovoltaic) technology are becoming extremely popular around the world. In only 10 years, the total 

electricity capacity of solar energy has increased more than 10 times – from 74 GW in 2011 to 855 GW in 

2021. However, this was not the case in Latvia for a very long time. In 2021, the electricity capacity of 

solar energy in Latvia was only around 7 MW. Meanwhile, in neighbouring countries like Estonia and 

Lithuania, this number was much higher at 414 MW and 254 MW, respectively [1]. A study in Latvia 

showed that, considering the price of the PV system and the average price of the electricity in 2017, the 

payback time of a PV system was from 10 to 15 years [2]. However, the situation changed dramatically in 

2022 when the price of the electricity increased multiple times. Considering that, along with technological 

advances in solar panels, the payback time of PV systems can now be less than 5 years. As a result, the total 

number of households using solar panels in Latvia increased more than 5 times in a single year, from 2145 

households in 2021 to 11764 households in 2022 [3]. However, not all the electricity generated by solar 

panels is used in households. The excess electricity is sold (fed) into the main grid. During times when solar 

panels do not produce electricity, electricity is bought from the main grid, which includes a distribution fee 

and is therefore more expensive. 

To determine the amount of electricity produced by solar panels and how much of it was used, a case study 

in the Jasmīni household from 01 January 2020 to 31 December 2022 was analysed. The household has an 

agreement that all excess electricity can be sold into the main grid. From January 1st, 2020 to December 

31st, 2020, the total electricity capacity of the solar panels in the household was 5.94 kW, but since January 

1st, 2021, it has been increased to 10.74 kW. The results of this study showed that the electricity generated 

by the solar panels was not largely used in the household, but was sold. During the study period, the 

household consumed only 23.30% of the electricity generated by the solar panels, and the rest was sold. 

Although the electricity capacity was increased in 2021, and solar panels were able to produce more 

electricity than the household consumed, the electricity consumption from the solar panels was never more 

than 50% in any month. Additionally, 70.02% of the electricity consumed in the household was bought 

from the main grid. 

After data analysis, it was concluded that this situation is mainly due to the fact that solar panels do not 

produce electricity at night and do not produce enough during winter months and on days with insufficient 

sunlight. Furthermore, during sunny days, solar panels generate more electricity than the household is able 

to consume. 

To improve the situation, households should optimize their electricity consumption by limiting their 

consumption during times when solar panels are not producing electricity and vice versa. 
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People are the most important resource of any country. As regards sustainable development, the 

development of human capital, its economic potential and growth should be one of the main objectives. 

The aim of this research is to discuss dimensions of human capital in Latvia.  

Investment in people (human capital) is the main source of economic growth in the modern economy. 

Human capital is percieved to include natural ability, innate and acquired skills, knowledge, experience, 

talent, inventiveness. Forms of increasing the value of human capital include spending on health, safety, 

science, research and education.[1] According to UNDP, Latvia ranks 39th out of 191 countries in the 

Annual Human Development Index 2021.[5]       

As regards knowledge, the growth of the public education system ensures the advancement of technological 

knowledge, which is the basis for the country's economic growth. [2] The quality of the education system 

in Latvia is the key to progress. According to the UNDP Human Development Index, the expected length 

of schooling in Latvia is 16,2 years and mean years of schooling 13,3 years. [5] 

Regarding long and healthy life, similar to Europe, depopulation and aging have a very strong regional 

dimension in Latvia. It is particularly important to invest in health care, related knowledge and technologies 

(life sciences, biomedicine, pharmaceuticals) and the promotion of healthy lifestyles in all generations. [3] 

Lifestyle also has a significant impact on health: Latvian citizens smoke a lot and exercise too little. 

Promoting a healthy lifestyle can significantly improve public health and extend healthy life expectancy. 

According to the UNDP Human Development Index, life expectancy at birth in Latvia is 73,6 years. [5] 

The next aspect is the decent standard of living: the unemployment rate in the 15-64 age group has 

decreased to 7.9% in 2021. The share of the working-age population in employment is historically high and 

above the EU average. [4] Supply and demand ust be matched in the labor market. The shadow economy 

and non-payment of taxes distort the labor market. Emigration is also a problem that needs to be addressed. 

According to UNDP Human Development Index the gross national income (GNI) per capita in Latvia is 

32,803 PPPs. [5] 

It is important that human capital and productivity increase for Latvia’s continued existence and 

development as a country. The indicators characterizing human capital are primarily based on the 

population: its number and age structure, which includes healthy life expectancy, qualitative education, and 

integration into the labour market. The reviewed dimensions of human capital should not be seen separately, 

not even in a linear dimension, but in a complex network.  
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The movement of people from rural areas to urban areas has been increasing in recent years [1] due to 

various factors such as economic opportunities; access to better education, healthcare, and social services; 

and the desire for a better quality of life. This study aims to identify the reasons for the outflow of young 

people from Madona district. Given the complexity of rural-urban migration, there is a growing need for 

research activities to better understand its causes, consequences, and implications for society. 

The study is based on Everett Spurgeon Lee's Push and Pull theory [2]. The research was conducted over a 

total of 3 months, in October, November and December 2022. The study used a survey as the research 

method. The survey was conducted via the Facebook website. In total, 103 respondents participated in the 

survey. The research sample is young people who lived in the rural area of Madona district and have moved 

to one of the cities of Latvia, aged 18 to 30 years which is the emerging adulthood stage, according to 

Jeffrey Arnett [3]. 46.6% of respondents are between 18 and 25 years old and 53.4% of respondents are 

between 26 and 30 years old. 49.5% of respondents are men and 50.5% are women. 

The results of the study show that the main pulling factors make up 84.4%, push factors making up 76.7%. 

Respondents have marked as the most important push factors such factors as the lack of job opportunities 

(29.1%), low salary (24.1%), lack of educational opportunities (17.5%) and unfavourable social conditions 

(8.7%). Respondents consider greater employment opportunities (25.2%), wider opportunities for self-

realization (25.2%), higher wages (21.4%) and wider educational opportunities (12.6%) to be the main pull 

factors. 38.8% of respondents would like to return to their rural region in the future. The largest proportion 

of respondents (63.7%) have chosen Riga, the capital of Latvia, as their destination. As the result of the 

study, the pull factors are shown to be more important in the outflow of young people from the countryside 

to the cities.  

The main conclusions of the study are that pull factors have a greater influence on young people's decision 

to move to cities than push factors in rural regions, the desire of young people to return to the rural region 

in the future creates a beneficial development situation, and the desire of young people to return to rural 

regions indicates that rural regions are still able to attract young people, but appropriate measures are 

needed. 
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As a result of the administrative territorial reform in Latvia, a new municipality, Marupe Municipality, has 

been created, bringing together Marupe parish, Babite parish and Sala parish. The changes have affected 

the day-to-day work of local government structures, services and institutions, as well as the involvement of 

citizens with the development of the municipality in discussing topical issues and the possibilities to 

participate in the decision-making of the local government.  

The aim of the study is to explore and analyse the factors affecting the participation of the population in the 

decision-making of the municipality of Marupe, in order to develop proposals for the municipality to 

promote the participation of the population. The study used a quantitative and qualitative research approach. 

A population survey (324 respondents) and two semi-structured interviews were developed for the analysis 

of the results. 

The present study is based on the Theory of Communicative Action of J. Habermas, which states that 

communicative action is merely a fully-fledged communication of individuals who have managed 

understanding. According to the communication of the population, the linguistic structure will be analysed 

for the regulatory understanding of the Marupe municipality society. 

For the analysis of the study, the author used a code of good practice for public participation in decision-

making, which includes four levels of public participation, such as information, consultation, dialogue, and 

partnership. The theory explains the hierarchy of levels from the lowest involvement., i.e., the transfer of 

information to the people, the creation of consultations up to the highest involvement which is the building 

of dialogue and partnership between non-governmental organisations, public institutions, and citizens. 

The sense of belonging of the site is closely linked to environmental factors, accessibility of infrastructure, 

personal needs, and options. As one of the most important factors for the realization of local government 

communication and participation with citizens, it is not only the availability of information and the 

presentation of current events, but also the promotion of belonging to the local government among the 

population. 

The author concludes that in the Marupe Municipality, information and consultation are of the highest level, 

but dialogue and partnership have not been created affected by significant obstacles: the uncertainty about 

the work and functions of the municipality, the lack of infrastructure and mobility, the lack of information 

on the possibilities of participation and lack of belonging. Citizens believe that, in order to be able to 

participate in municipal decision-making, online public consultation and a bus between villages are 

required. 
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Evidence suggests that large numbers of university students are consuming alcohol heavily, and they are 

frequently involved in binge-style drinking episodes [1]. Latvia has a relatively high alcohol consumption 

at 12.6 litres per capita a year, compared to the 8.8 litres in the OECD on average in 2018, and 59% of 

Latvian population have reported binge drinking in the last 30 days [2]. Such a binge drinking pattern has 

negative effects on health and education [3]. The aim of the research was to study alcohol consumption 

among the full-time students of LBTU. The research hypotheses are:  LBTU students are more likely to 

consume alcohol in binge drinking pattern for social motives than other motives, and Latvian and 

international students of LBTU do not differ in their alcohol consumption. To test the research hypothesis, 

online survey was conducted in September 2022 (n = 417). 

The empirical data show that 95% of LBTU students consume alcohol, 62% in a binge drinking pattern 

which is more characterestic to Latvian students whereas the international students consume alcohol in a 

moderate pattern. Alcohol is consumed more often for social motives (mean value 3.3 out of 5) than other 

motives  - enhancement motives (2.8), coping motives (2.4) and conformity motives (1.6). The results of 

the study for the drinking motives are similar to other studies and do not show a significant difference 

between Latvian and international students. Students, especially binge drinking students, recognized 

negative effects: memory loss (31), lack of concentration for studies (22%), physical injuries (17%), 

missing lectures (16%), unprotected sexual acitivties (11%), becoming aggresive (11%), drunk driving 

(9%), Lacking money (5%), being a victim of assualt or theft (4%) and visiting hospitals (3%). Latvian 

students recognized effects such as missing lectures, the lack of concentration for studies, memory loss, 

becoming aggressive, drunk driving, and unprotected sexual activities more than the international students. 

On the other hand, effects such as physical injuries, visiting the hospital, a victim of assault or theft and 

lacking money were recognized more by the international students. The main conclusion is that the alcohol 

consumption is common among the LBTU students and the majority consumes alcohol in binge drinking 

pattern and for social motives. Among the Latvian and international students, there are differences in 

drinking patterns. 
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