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4 I
Abstract

The sustainability of agriculture is a crucial concern for many social elements today, starting with the farming equipment or
methods that all farmers use in the global agricultural production process. However, in many instances, the study of sustainable
agriculture focuses only on the effects of the branches of animal and crop production that are sustainable until the products reach
consumers, ignoring the relationship between the fundamental elements of the sustainability process that starts with farmers and
moves through the producer and exporter to reach the consumer. Understanding the elements that make sustainable agriculture
a crucial engine for the production and export processes, as well as how one phase influences the other, are pertinent topics to be
addressed. Additionally, it covers the key elements necessary for sustainable agriculture to serve as a strong foundation for food
production and export. Examining the presence of sustainable agriculture as well as its impact on food export and production in
Hungary is the aim of the study. This study is quantitative, which means that it is built on data collecting and information that
aids in the proper description and analysis of the problem. The study thus adopted the survey method to collect the primary data.
Findings suggested that sustainable agriculture largely (with the exception of tools) influences food production and export.

Keywords: Hungary, sustainable agriculture, food production, food export

INTRODUCTION

Agriculture has been the main means of subsistence for human populations for thousands of years, and it still is for half the
world's population. According to figures from the Food and Agriculture Organization published in 2007, as the population is
expanding at an unprecedented rate, the amount of food produced per person has declined since 1984. Around 0.5 hectares of
farmland per person was available in 1960, when there were only 3 billion people on the planet, and was thought to be the bare
minimum required for the progress of a varied, stable, and nutrient-rich plant and animal diet [41]. [36] [10]. As a result of the
ever-increasing population levels associated with the reduction in per-capita availability of natural resources, the associated
negative environmental effects, and the ensuing unplanned construction activities, the natural resources and socio-economic
structures have improved to a point of disaster resilience.

The desire for more production has exacerbated the problems that render agricultural production systems unsustainable globally,
particularly in emerging countries, which call for a pattern shift toward integrated, sustainable agriculture growth and
modernization management for a holistic agroecosystem [11] [37]. According to [37], science and technology have historically
contributed significantly to increasing output, nutrition, and total income. However, advances have been patchy, and successes
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have had an impact on the environment and society. The expenses of extensive fertilizer use, eutrophication from pesticide
contamination, and the disappearance of locally farmed landraces have typically accompanied gains in productivity rather than
increasing the availability of food for the world's poor. The review revealed that to partially divide gains and lessen environmental
consequences, institutional adjustments in science and research administration, production, and distribution are required. With the
right training, decreased reliance on chemical inputs, and improved management, farmers may achieve high profitability through
integrated pest management (IPM), according to research from the FAQ's Plant Protection Service. With the right training, farmers
may grow crops that are very profitable.

The Food and Agriculture Organization’s objective is to focus on the poorly paid farmers who, given their frequently high
production and profit potential, are typically food insecure. Farmers Field Schools are training models that were originally found
in the Indonesian National IPM System starting in 1989 and covered the rest of Asia and other crops during the 1990s. The FAO
Specific Food Security Program has found a correlation between IPPM (Integrated Production and Pest Management) and
livelihood advice. Sustainable agriculture and production intensification work as parallel processes that aim to approach
ecosystems for greater production efficiency, the use of resources, and the prevention of food insecurity by using genetics,
agricultural technology, and mechanization [18][32] [33] [34][46] [48] [49] [52] [53] [54] [56] [57] [58] [59] [60].

Sustainable Agriculture, Management, Practices, and Model

Sustainability is studied and managed on a range of time and spatial scales across a number of environmental, social, and economic
variables. Sustainability evaluation is frequently a difficult task. Only a few metrics, such as biodiversity, productivity, yield
patterns, soil health, outflow quality, nutrient health, pore water quality, pollutant concentration in the productive system,
production of soil and nutrients, and the finite resource coefficient, among others, are provided in the literature for evaluating the
sustainability of farm systems [2] [3][5] [6] [9] [12] [14] [17] [25] [55] . A sustainable agricultural system may be attained through
various productive management techniques that encourage a balanced production system with little negative influence on the
environment. Field trials to evaluate management impacts on multiple temporal and geographical scales may not be practical since
the impact of diverse managerial actions on agriculture and the environment varies in time and space due to differences in soil,
climate, and cultivation practices[1][4][7] [8] [13]1[15] [19] [26] [27] [28] [29] [30] [31]. Consequently, it can be a quick and
affordable tool to study how different agricultural management techniques affect sustainable production systems. Process models
replicate management techniques[23][55].

In many agricultural systems, it is damaging to current commercial and subsistence practices when output exceeds input. Without
proper replacement, the loss of soil nutrients would eventually cause crop yields to significantly fall, necessitating outside
intervention or replenishment and beginning a vicious cycle. Farmers are increasingly cultivating more marginal areas on many
lands that go under intensive farming and husbandry practices to sustain output levels. In terms of raising and breeding animals,
municipal pasture grounds have shrunk, and cattle have grown more reliant on drilling in agricultural fields, particularly in regions
where there have historically been more dry weeds. The exchange of nutrients across rangelands, croplands, ruminant animals,
and soil is necessary to maintain agricultural output. However, farmers are ignorant of how nutrients are distributed. An improved
comprehension of nutrient cycles and the creation of fresh, creative management approaches are necessary to maintain the
sustainability of an environment that is becoming more and more vulnerable. It is generally recognized that biomass cycling from
crop components to animal excrement fertilizes the soil in integrated systems, linking animal production with soil productivity. In
integrated farming systems, the connection between crop and animal husbandry may be leveraged to the advantage of
sustainability. The nutrient availability, nutrient exchange, and water-holding capacity of the soil are all conserved. If animal
excretions are not collected, digested, and distributed on farms, nutrient losses in stall feeding to animals may increase. While
several agricultural methods make claims about their sustainability, organic farming is the only one with a well-defined farm
management system that includes both recommended and prohibited environmental and food production activities. The primary
difficulty in protecting lands, however, is to preserve biodiversity while also laying the groundwork for the social and economic
advancement of the community [42]. If a worldwide food system promotes competition, devalues interpersonal connections,
inhibits interactions with nature and food producers, and imposes high costs on the environment, society, and health, it cannot be
sustained [24] [40] [39] [44] [50] [51].

The cost of food production and delivery to the environment must not be included in the price of food for the user. Future
generations would make up for the hidden costs of our current “effective” farming methods. Strategies must make sure that the
poor in our society are more susceptible to such pressure in order to prevent escalating the existing unfairness. Farmers join local
food systems for a variety of reasons, not the least of which is to counter the effects of the main international food system and to
create a workable alternative food system in the city. Progressing agricultural diversity, producing fresh, nutritious foods that are
primarily organic, and lowering "food miles" are some of the contributing reasons. Customers are urged to support regional food
processing systems by buying fresh, natural, and seasonally appropriate items, assisting farmers, building trusting connections
with them, and taking part in social activities [35]. To create sustainable local/regimes, farmers must organize and incorporate the
"nexus of food, non-food, and natural resources" (including ecosystem services) in an integrated landscape strategy. By using an
ecologically friendly embedding technique and a recommended, standard, or contractual practice in industrial supply chain
management, alternative food systems can be developed [47]. Circular economies can help to some extent with the challenge of
producing local or regional bioenergy [38]. Stakeholders can create regional or local agro-ecological transitions to manage this
connection with the aid of conceptual and methodological frameworks. The need to take into account interdependencies between
farming practices, the management of natural resources, and supply chains, as well as priorities, constraints, and other
considerations, is emphasized [53-61].
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MATERIALS AND METHODS

For gathering primary data, this study adopted a survey methodology. Hungary's farmers received questionnaires in the mail. Five
components make up the questionnaire: information about the respondent and the company, instruments and elements of
sustainable agriculture (economic, environmental, political and social ), agriculture export portion , and agricultural production
portion. A thorough assessment of the literature served as the foundation for the measures [45] [16] [20] [43]. On a five-point Like
scale, all measures were made. The sample was chosen at random from a list of all farm owners, food producers, and exporters in
Hungary. A poll that was conducted online between February and April 2020 produced 106 useful results. Table 1 displays the
responder profile details.

Table 1: Data on respondents' profiles

Characterization Categories Frequency Percentage (%)
Gender Male 85 80%
Female 21 20%
20-30 16 15%
31-40 31 29%
Age 41-50 45 42%
More than 51 14 13%
Postgraduate 34 32%
Education level Graduate 57 54%
Other qualifications 16 15%
Self-owned 78 74%
Type of firm Rented 28 26%
Less than 100 12 11%
100-300 23 22%
Size (Employees) 301-500 26 25%
501-1000 25 24%
More than 1000 20 19%
Motivation for cultivation For income 98 92%
for hobby 0 00%
Inheritance 8 8%
RESULTS

Descriptive statistics

Table 2 displays illustrative data, including (mean, standard deviation, and correlation). The findings show that the range of the
average score for all of the constructs is (2.684-3.957) and standard deviation (0.496-1.357). The findings also demonstrate a
positive and substantial correlation between each of the constructs.

Table2- Descriptive statistics

Mean S.D. SAT ED END SD PD E P
SAT 3.696 0.727 1
ED 3.823 0.496 609** |1
END 3.957 0.869 A75** | 443*%* | 1
SD 3.689 0.930 b534** | 316** | .362** |1
PD 3.510 1.294 354** | 0.147** | 0.236** | 0.154** | 1
E 2.684 1.357 0.144** | 0.146** | 0.244** | 0.125** | 0.340** | 1
P 3.746 0.703 369** | 0.213** | .400** | 0.257** | .306** | .345** |1
**_ Correlation is significant at the 0.01 level (2-tailed).
SAT= Sustainable Agriculture Tools, ED= Economic Dimension ,END= Environmental dimension, SD= Social dimension
,PD= Political dimension E= Agricultural Export , P= Agricultural Production.

Reliability and Validity

The AMOS 24 and confirmatory factor analysis (CFA) were used to evaluate the validity as well as reliability of measurement
ranges. The reliability of the scales was assessed by the Cronbach's alpha coefficient, as can be seen in Table 3. All constructions
have a range between 0.930 and 0.756, which is more than the cutoff value of 0.50 and shows that all the items are internally
consistent [21]. Hair et al. (2006) indicate that items with loadings between 0.50 and 0.70 can be kept. The approximate validity
was assessed in three crucial indicators, which are element loadings (standardized estimates), average variance extracted (AVE),
and composite reliability (CR). The item loadings are all over the threshold value and statistically significant (p 0.05), as shown
in Table 3. All of the constructs' composite reliability (CR) values are above 0.50 and vary between 0.891 and 0.792, which
indicates that they all exhibit high levels of CR in accordance with [22's advice]. The range of the average variance extracted
(AVE) value for all the constructs is between 0.701 and 0.771, which is higher than the indicated threshold value of.50 by [21].
Using the (Fornell & Larcker, 1981) technique, discriminant validity was evaluated. They proposed that discriminant validity is
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established if the square root of the AVE for a latent construct is larger than the correlation values among all the latent variables.
According to Table (4), the square root of the AVE values for each construct is bigger than the correlations between the constructs,
supporting discriminant validity. The fitness of a measuring model was evaluated using goodness-of-fit metrics. The outcomes
(CMIN/df= 2.214, GFI=0.8821, TLI= 0.860, CFI=0.881, RMSEA = 0.031) support an appropriate model fit. A good concept's
validity and reliability are therefore shown by the measurement methodology.

Test of hypotheses

The stated hypotheses were examined using structural equation modeling (SEM), and Table 5 and Fig. 1 show the hypothesis test
results . The results show that employing sustainable agricultural uses has no discernible effect on agricultural production
(B=0.066, p=0.213). Therefore, H1 is not supported. H6 is ignored since the correlation between sustainable agriculture tools and
agricultural productivity was insignificant (B=-0.052, p=0.071). The findings also indicate that the social, environmental, and
economic components have a significant and positive impact on agricultural output (B=0.322, p.0.000), which is substantially
consistent with H2, H3, and H4 (B=0.791, p.0.000). H5 and H10 are supported even if the Political component has a considerable
negative effect on agricultural export (B=-0.287, p.0.000) and output (B=-0.378, p.0.000). Finally, the findings show that the
environmental (B=0.571, p.0.000) ,economic (B=0.501, p.0.000), and social (B=0.606, p.0.000) dimensions all have a substantial
and beneficial influence on agricultural export, supporting H7, H8, and H9. There is support for H5 and H10.

Table 3- CFA results: reliability and validity

Constructs Measurement | Factor a CR AVE P.Value
Items Loading
SAT1 0.786 0.000
Sustainable SAT2 0.968 0.000
Agriculture Tools SAT3 0.871 0.000
SAT4 0.628 0.000
SATS 0.688 0.788 0.821 0.720 0.000
SAT6 0.804 0.000
SAT7 0.967 0.000
ED1 0.971 0.000
Economic Dimension | ED2 0.88 0.000
ED3 0.657 0.794 0.792 0.701 0.000
ED4 0.878 0.000
ED5 0.864 0.000
ED6 0.843 0.000
END1 0.796 0.867 0.810 0.710 0.000
Environmental END2 0.92 0.000
dimension END3 0.921 0.000
END4 0.939 0.000
END5 0.961 0.000
SD1 0.977 0.000
Social dimension SD2 0.954 0.756 0.841 0.730 0.000
SD3 0.937 0.000
SD4 0.923 0.000
SD5 0.773 0.000
PD1 0.968 0.000
Political dimension PD2 0.909 0.891 0.751 0.000
PD3 0.938 0.930 0.000
PD4 0.928 0.000
El 0.841 0.000
E2 0.851 0.000
Export E3 0.927 0.000
E4 0.926 0.000
E5 0.931 0.771 0.000
E6 0.942 0.917 | 0.886 0.000
E7 0.92 0.000
P1 0.947 0.000
Production P2 0.911 0.000
P3 0.865 0.000
P4 0.847 0.000
P5 0.746 0.811 0.832 0.733 0.000
P6 0.947 0.000
P7 0.929 0.000
a= Cronbach’s alpha ,CR =Composite Reliability and Average, AVE=Variance Extracted
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Table 4-Discriminant validity

SAT ED END SD PD E P
SAT 0.849
ED 0.431 0.837
END 0.231 0.421 0.843
sSD 0.512 0.201 0.331 0.854
PD 0.501 0.531 0.610 0.309 0.867
E 0.391 0.561 0.509 0.612 0.583 0.878
P 0.520 0.613 0.712 0.301 0.591 0.322 0.856
Notes: Bold values in diagonal represent the squared root estimate of AVE.

Table 5- Result of hypothesis Test

NO. Hypotheses Beta Coefficient PValue Result

H1 Sustainable 0.066 0.213 Not Supported
Agriculture Tools —
Agricultural
Production

H2 Economic 0.791 0.000 Supported
Dimension—
Agricultural
Production
H3 Environmental 0.379 0.000 Supported
Dimension—
Agricultural
Production
H4 Social ~ dimension— | 0.322 0.000 Supported
Agricultural
Production
H5 Political dimension— | -0.378 0.000 Supported
Agricultural
Production
H6 Sustainable -0.052 0.071 Not Supported
Agriculture Tools —
Agricultural Export

H7 Economic 0.501 0.000 Supported
Dimension—
Agricultural Export
H8 Environmental 0.571 0.000 Supported
Dimension—
Agricultural Export
H9 Social ~ dimension— | 0.606 0.000 Supported
Agricultural Export

H10 Political Dimension— | -0.287 0.000 Supported
Agricultural Export

DISCUSSION

Understanding the significance of sustainable agriculture and how it affects the production and exporting of food was the study's
main objective. In this case, sustainable agriculture is operationalized to include its components and practices (economic,
environmental, social, and political). According to the study, these components combined have an effect on the production and
exporting of food. The study's findings demonstrated that employing sustainable farming methods had no impact on crop
productivity. It has also been demonstrated that sustainable agriculture has no noticeable impact on agricultural production. The
results propose that, in its current form, sustainable agriculture does not significantly increase agricultural production or food
exports. The benefits of food export and production are unrelated to sustainable agriculture methods. Despite being employed, the
tools may not be efficient in their applications. The farmers' incomplete use of the tools may also be a contributing factor. The
economic, environmental, and social characteristics of sustainable agriculture have a major and positive influence on the country's
agricultural output and food exports. They are noteworthy, maybe because they stand for elements that are crucial when a nation
thinks about sustainable agriculture. It is reasonable to believe that financial, cost-benefit analysis, and all other economic reasons
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heavily influence the choice to improve sustainable agriculture. It is therefore not shocking to learn that the environment actively
affects farm productivity in a beneficial way. The setting serves as a metaphor for the playing field where agricultural operations
are carried out. In this situation, it is important to make sure that the ecosystem is properly maintained in order to increase its
lifespan and benefit future generations. Reganold, Papendick, and Parr (1990) recognize that agricultural production and export
have an adverse impact on the environment and that soil erosion must be prevented; this could have a lasting impact on the
production of agriculture.Understanding the significance of sustainable agriculture and how it affects the production and exporting
of food was the study's main objective. In this case, sustainable agriculture is operationalized to include its components and
practices (economic, environmental, social, and political). According to the study, these components combined have an effect on
the production and exporting of food. The study's findings demonstrated that employing sustainable farming methods had no
impact on crop productivity. It has also been demonstrated that sustainable agriculture has no noticeable impact on agricultural
production. The results propose that, in its current form, sustainable agriculture does not significantly increase agricultural
production or food exports. The benefits of food export and production are unrelated to sustainable agriculture methods. Despite
being employed, the tools may not be efficient in their applications. The farmers' incomplete use of the tools may also be a
contributing factor. The economic, environmental, and social characteristics of sustainable agriculture have a major and positive
influence on the country's agricultural output and food exports. They are noteworthy, maybe because they stand for elements that
are crucial when a nation thinks about sustainable agriculture. It is reasonable to believe that financial, cost-benefit analysis, and
all other economic reasons heavily influence the choice to improve sustainable agriculture. It is therefore not shocking to learn
that the environment actively affects farm productivity in a beneficial way. The setting serves as a metaphor for the playing field
where agricultural operations are carried out. In this situation, it is important to make sure that the ecosystem is properly maintained
in order to increase its lifespan and benefit future generations.

Reganold, Papendick, and Parr (1990) recognize that agricultural production and export have an adverse impact on the environment
and that soil erosion must be prevented; this could have a lasting impact on the production of agriculture. Additionally, it has been
demonstrated that the social element has a positive impact on the production and exporting of food, which shows that farmers'
social initiatives are crucial catalysts for sustainable agriculture. The results show that farmers see themselves as modern people
who ought to use sustainable agricultural methods and ensure that farm employees are working in a safe environment. Since
utilizing sustainable agricultural techniques boosts farmers' credibility in society, it also suggests that farmers are ready to agree
to the adoption of a more convincing sustainable agricultural practice. This is supported by the view expressed by Pharm & Road
(1987) that economic viability, environmental soundness, and social acceptance of agricultural production all have the hallmark
of ensuring food production. Nevertheless, the political aspect has a detrimental impact on food export and production, which
means that the agency does not adequately teach farmers how to use sustainable agricultural methods or encourage them to do so.
Subsidies or loans, if they are absent, might be used as motivation. Based on the findings, it is reasonable to believe that the
ongoing use of any agency to assist in informing farmers about sustainable agriculture or to urge them to practice it has a negative
impact. Therefore, it is crucial to revamp the operations of anyone in charge of this.

CONCLUSION

The purpose of the study was to unearth the importance of sustainable agriculture for food production and export. Findings indicate
that sustainable agriculture has a largely positive influence on food production and export. However, the political dimension, as a
sustainable agriculture element, has been found to negatively influence food production and export. Again, sustainable agriculture
tools were also found not to influence food production and export. This could perhaps mean that the tools used in sustainable
agriculture are not properly applied or are not applied in the right context. Again, the researcher could argue that there is no holistic
approach to the use of sustainable agriculture tools.

ACKNOWLEDGEMENT

The authors would like to thank the Hungarian farmers, exporters, and food producers for their cooperation in distributing the
questionnaire to achieve the desired goals of the research and reach the results.

REFERENCES

[1] Abu-Zaitoon, Y. M., Abu-Zaiton, A., Tawaha, A. R. A., Fandi, K. G., Alnaimat, S. M., Pati, S., & Almomani, F. A.
(2022). Evidence from Co-expression Analysis for the Involvement of Amidase and INS in the Tryptophan-Independent Pathway
of IAA Synthesis in Arabidopsis. Applied Biochemistry and Biotechnology, 194(10), 4673-4682.

[2] Al Tawaha, A. R., Megat Wahab, P. E., Binti Jaafar, H., Kee Zuan, A. T., Hassan, M. Z., & Al-Tawaha, A. R. M. (2021).
Yield and nutrients leaf content of butterhead lettuce (Lactuca sativa) in response to fish nutrient solution in a small scale of
aquaponic systems. Ecological Engineering & Environmental Technology, 22.

[3] Al-Tawaha, A. R. M., Jahan, N., Odat, N., Al-Ramamneh, E. A. D., Al-Tawaha, A. R., Abu-Zaitoon, Y. M., & Khanum,
S. (2020). Growth, yield and biochemical responses in barley to DAP and chitosan application under water stress. Journal of
Ecological Engineering, 21(6).:86-93

[4] Amanullah, Yar, M., Khalid, S., Elshikh, M. S., Akram, H. M., Imran, ... & Ali, A. (2022). Phenology, growth,
productivity, and profitability of mungbean as affected by potassium and organic matter under water stress vs. no water stress
conditions. Journal of Plant Nutrition, 45(5), 629-650.



7
ADVANCES IN ENVIRONMENTAL BIOLOGY ARTICLES

[5] Amanullah, Khalid, S., Muhammad, A., Yar, M., Ahmad, M., Akram, H. M., ... & Khan, K. (2021). Integrated use of
biofertlizers with organic and inorganic phosphorus sources improve dry matter partitioning and yield of hybrid
maize. Communications in Soil Science and Plant Analysis, 52(21), 2732-2747.

[6] Amanullah, llyas, M., Nabi, H., Khalid, S., Ahmad, M., Muhammad, A., Mohamed Soliman Elshikh, Abdel Rahman M.
Al-Tawaha & Parmar, B. (2021). Integrated foliar nutrients application improve wheat (Triticum Aestivum L.) productivity under
calcareous soils in drylands. Communications in Soil Science and Plant Analysis, 52(21), 2748-2766.

[7] Ali, S. A. M., Sayyed, R. Z., Mir, M. I, Khan, M. Y., Hameeda, B., Alkhanani, M. F., ... &Poczai, P. (2022a). Induction
of Systemic Resistance in Maize and Antibiofilm Activity of SurfactinFrom Bacillus velezensis MS20. Frontiers in
microbiology, 13, 879739.

[8] Ali, 1., Khan, A., Ali, A., Ullah, Z., Khan, N., Al-Tawaha, A., & Sher, H. (2022a). Iron and zinc micronutrients and soil
inoculation of Trichoderma harzianum enhance wheat grain quality and yield. Frontiers in plant science, 13.

[9] Awad, A., Odat, N., Abu-Romman, S., Hasan, M., & Al-Tawaha, A. R. (2021). Effect of salinity on germination and root
growth of Jordanian Barley. Journal of Ecological Engineering, 22(1): 41-50

[10] Al Jaafreh Ola, Imre Nagy., 2020. Evaluation of sustainable agriculture in Hungary/American- Eurasian Journal of
Sustainable Agriculture. 14(2): 11-22. https://doi:10.22587/aejsa.2020.14.2.2

[11] Al Jaafreh Ola, Imre Nagy (2020). Food Security and Sustainable Agriculture: A Case of Hungary. American-Eurasian
Journal of Sustainable Agriculture, 14: 1 pp. 1-13 , 13 p, https://DOI: 10.22587/aejsa.2020.14.1.1

[12] Basit, A., Farhan, M., Abbas, M., Wang, Y., Zhao, D. G., Mridha, A. U., ... & EI-Khadragy, M. (2021). Do microbial
protein elicitors PeaT1 obtained from Alternaria tenuissima and PeBL1 from Brevibacilluslaterosporus enhance defense response
against tomato aphid (Myzuspersicae)?. Saudi Journal of Biological Sciences, 28(6), 3242-3248.

[13] Bayanati, M., Al-Tawaha, A. R., Al-Taey, D., Al-Ghzawi, A. L., Abu-Zaitoon, Y. M., Shawaqfeh, S., & Dey, A. (2022).
Interaction between zinc and selenium bio-fortification and toxic metals (loid) accumulation in food crops. Frontiers in Plant
Science, 13.

[14] Bawazeer, S., Rauf, A., Naz, S., Khalil, A. A., Mabkhot, Y. N., Asayari, A,, ... & Shariati, M. A. (2020). In vivo anti-
nociceptive potential and cyclooxygenases 1 and 2 selectivity of di-naphthodiospyrols from Diospyros lotus. Revista Brasileira de
Farmacognosia, 30(4), 577-581

[15] Das, T., Saha, S. C., Sunita, K., Majumder, M., Ghorai, M., Mane, A. B., ... & Dey, A. (2022). Promising botanical-
derived monoamine oxidase (MAO) inhibitors: pharmacological aspects and structure-activity studies. South African Journal of
Botany, 146, 127-145.

[16] Dong, F., Mitchell, P. D., Knuteson, D., Wyman, J., Bussan, A. J., & Conley, S. (2016). Assessing sustainability and
improvements in US Midwestern soybean production systems using a PCA-DEA approach. Renewable Agriculture and Food
Systems, 31(6), 524-539. https://doi.org/10.1017/S1742170515000460.

[17] Fandi, K. G., Almomani, F., Massadeh, M., Abu-Zaitoon, Y. M., & AL TAWAHA, A. R. (2020). Pectolytic, cellulytic
enzyme activity and RAPD polymorphism detection of Macrophominaphaseolina isolated from infected plants in Jordan. Research
on Crops, 21(4).

[18] FAO. (2014). A regional rice strategy for sustainable food security In Asia and The Pacific (Final). Bangkok: RAP
Publication 2014/05 A.

[19] Ghorai, M., Kumar, V., Kumar, V., Al-Tawaha, A. R., Shekhawat, M. S., Pandey, D. K., ... & Dey, A. (2022). Beneficial
Role of Selenium (Se) Biofortification in Developing Resilience Against Potentially Toxic Metal and Metalloid Stress in Crops:
Recent Trends in Genetic Engineering and Omics Approaches. Journal of Soil Science and Plant Nutrition, 1-31.

[20] Gaviglio, A., Bertocchi, M., &Demartini, E. (2017). A tool for the sustainability assessment of farms: Selection,
adaptation and use of indicators for an Italian case study. Resources, 6(4). https://doi.org/10.3390/resources6040060.

[21] Hair, J. B. (2010). Multivariate Data Analysis. 7th Edition. New York:Pearson.

[22] Hair, J. S. (2012). An assessment of the use of partial least squares structural equation modeling in marketing research.
Journal of the academy of marketing science, 40(3):414-433.

[23] Hospet, R., Thangadurai, D., Cruz-Martins, N., Sangeetha, J., Anu Appaiah, K. A., Chowdhury, Z. Z., ... &Tallur, M. M.
(2021). Genome shuffling for phenotypic improvement of industrial strains through recursive protoplast fusion technology. Critical
reviews in food science and nutrition, 1-10.

[24] Hussain, 1., Ali, 1., Ullah, S., Igbal, A., Tawaha, A. A., Al-Tawaha, A. R., ... & Sirajuddin, S. N. (2021, June). Agricultural
soil reclamation and restoration of soil organic matter and nutrients via application of organic, inorganic and bio fertilization (Mini
review). In IOP Conference Series: Earth and Environmental Science (Vol. 788, No. 1, p. 012165). IOP Publishing

[25] Hayati, D., Ranjbar, Z., & Karami, E. (2010). Measuring Agricultural Sustainability. Biodiversity, Biofuels, Agroforestry
and Conservation Agriculture, 73-100. doi:10.1007/978-90-481-9513-8_2.

[26] Imran, Amanullah, & Al Tawaha, A. R. (2022a). Regenerating Potential of Dual Purpose Rapeseed (Brassica Napus L.)
as Influenced by Decapitation Stress and Variable Rates of Phosphorous. Communications in Soil Science and Plant Analysis, 1-
10.


https://doi:10.22587/aejsa.2020.14.2.2
https://doi.org/10.1017/S1742170515000460
https://doi.org/10.3390/resources6040060

8

ADVANCES IN ENVIRONMENTAL BIOLOGY ARTICLES

[27] Imran, I., Amanullah, A., & Al Tawaha, A. R. (2022b). Indigenous organic resources utilization, application methods and
sowing time replenish soil nitrogen and increase maize yield and total dry biomass. Journal of Plant Nutrition, 1-18.

[28] Imran, Amanullah, & Al Tawaha, A. R. (2022c). Humic acid and sulfur integration enhance growth and yield-related
traits of Brassica napus L. Journal of Plant Nutrition, 1-12.

[29] Imran, Amanullah, & Al Tawaha, A. R. (20222). Regenerating Potential of Dual Purpose Rapeseed (Brassica Napus L.)
as Influenced by Decapitation Stress and Variable Rates of Phosphorous. Communications in Soil Science and Plant Analysis, 1-
10.

[30] Imran, Amanullah, & Al Tawaha, A. R. M. (2021). Management of nano-black carbon, phosphorous and bio fertilizer
improve soil organic carbon and ensilage biomass of soybean and maize. Communications in Soil Science and Plant
Analysis, 52(22), 2837-2851.

[31] Imran, Amanullah, &Altawaha, A. R. (2022). Carbon assimilation and dry matter partitioning in soybean ameliorates
with the integration of nano-black carbon, along with beneficial microbes and phosphorus fertilization. Journal of Plant Nutrition,
1-14.

[32] Imran, Amanullah, Ali khan, A., Mahmood, T., Al Tawaha, A. R., & Khanum, S. (2021a). Adequate fertilization,
application method and sowing techniques improve maize yield and related traits. Communications in Soil Science and Plant
Analysis, 52(19), 2318-2330.

[33] Imran, Amanullah, Ali khan, A., Mahmood, T., Al Tawaha, A. R., & Khanum, S. (2021b). Adequate fertilization,
application method and sowing techniques improve maize yield and related traits. Communications in Soil Science and Plant
Analysis, 52(19), 2318-2330.

[34] Imran, Amanullah, & M. Al-Tawaha, A. R. (2021b). Carbon sources application increase wheat yield and soil
fertility. Communications in Soil Science and Plant Analysis, 52(7), 695-703.

[35] Kane, G. O. (2014). What is the real cost of our food ? Implications for the environment , society and public health
nutrition What is the real cost of our food ? Implications for the environment , society and public health nutrition. Public Health
Nutrition, 15(2)(October), 268-276. https://doi.org/10.1017/S136898001100142X

[36] Keyzer, M. A., Merbis, M. D., Pavel, I. F. P. W., & Van Wesenbeeck, C. F. A. (2005). Diet shifts towards meat and the
effects on cereal use: Can we feed the animals in 2030? Ecological Economics, 55(2), 187-202.
https://doi.org/10.1016/j.ecolecon.2004.12.002

[37] Kiers, E. T., Leakey, R. R. B., lzac, A. M., Heinemann, J. A., Rosenthal, E., Nathan, D., & Jiggins, J. (2008). Ecology:
Agriculture at a crossroads. Science, 320(5874), 320-321. https://doi.org/10.1126/science.1158390

[38] Kline, K. L., Msangi, S., Dale, V. H., Woods, J., Souza, G. M., Osseweijer, P., ... Hilbert, J. A. (2016). Reconciling food
security and bioenergy : priorities for action. GCB Bioenergy, 1-20. https://doi.org/10.1111/gcbb.12366

[39] Kozuharova, E., Pasdaran, A., Al Tawaha, A. R., Todorova, T., Naychov, Z., &lonkova, 1. (2022). Assessment of the
Potential of the Invasive Arboreal Plant Ailanthus altissima (Simaroubaceae) as an Economically Prospective Source of Natural
Pesticides. Diversity, 14(8), 680

[40] Khanum, S., Tawaha, A. R. M., Karimirad, R., & Al-Tawaha, A. R. (2022). Beneficial Effects of Supplementation Silicon
on the Plant Under Abiotic and Biotic Stress. Silicon, 1-11.

[41] Mamolos, A. P., Nikolaidou, A. E., Pavlatou-ve, A. K., Kostopoulou, S. K., & Kalburtji, K. L. (2011). Genetics, Biofuels
and Local Farming Systems. Sustainable Agriculture Reviews (Vol. 7). https://doi.org/10.1007/978-94-007-1521-9

[42] Marambe, B., & Silva, P. (2012). Sustainability management in agriculture - a systems approach. In Handbook of
sustainability management (pp. 687—712). https://doi.org/10.1142/9789814354820

[43] Mavrogiannis, M., Bourlakis, M. A., Dawson, P. J., & Ness, M. R. (2008). Assessing export performance in the Greek
food and beverage industry: An integrated structural equation model approach. British Food Journal, 110(7), 638-654.
https://doi.org/10.1108/00070700810887130

[44] Mishra, S., Dash, D., Al-Tawaha, A. R. M. S., & Das, A. P. (2022). A Review on Heavy Metal lon Adsorption on
Synthetic Microfiber Surface in Aquatic Environments. Applied Biochemistry and Biotechnology, 1-16.

[45] Muema, F. M., Home, P. G., & Raude, J. M. (2018). Application of benchmarking and principal component analysis in
measuring  performance  of  public  irrigation schemes in  Kenya.  Agriculture  (Switzerland), 8(10).
https://doi.org/10.3390/agriculture8100162.

[46] Naveed, S., Khan, I., Sajid, M., Mahmood, T., Hussain, I., llyas, M., ... & Sirajuddin, S. N. (2021, June). Relationship of
soil physico chemical properties with elevation and geographical directions. In IOP Conference Series: Earth and Environmental
Science (Vol. 788, No. 1, p. 012172). IOP Publishing

[47] Ola, Al Jaafreh (2017). The role of food marketing in sustainable agriculture (case study of Hungary). Kaposvar, Hungary:
Kaposvar University, pp. 1-13., 13 p.

[48] Odat, N., Tawaha, A. M., Hasan, M., Al-Tawaha, A. R., Thangadurai, D., Sangeetha, J., ... & Sirajuddin, S. N. (2021,
June). Seed priming with chitosan alleviates salinity stress by improving germination and early growth parameters in common
vetch (Vicia sativa). In IOP Conference Series: Earth and Environmental Science (Vol. 788, No. 1, p. 012059). IOP Publishing.


https://doi.org/10.1016/j.ecolecon.2004.12.002
https://doi.org/10.1126/science.1158390
https://doi.org/10.1111/gcbb.12366
https://doi.org/10.1007/978-94-007-1521-9
https://doi.org/10.1142/9789814354820
https://doi.org/10.1108/00070700810887130
https://doi.org/10.3390/agriculture8100162

9

ADVANCES IN ENVIRONMENTAL BIOLOGY ARTICLES

[49] Osman, N. A. E., Shatnawi, M., Shibli, R., Majdalawi, M., Al Tawaha, A. R. M., &Qudah, T. (2021). Salts Induced
Salinity and in Vitro Multiplication of Paronychia argentea. Ecological Engineering & Environmental Technology, 22.

[50] Qaisi, A. M., Al Tawaha, A. R., & Al-Rifaee, M. (2022). Effects of Chitosan and Biochar-Mended Soil On Growth, Yield
and Yield Components and Mineral Composition of Fenugreek. GesundePflanzen, 1-12.

[51] Said, M. I., Abustam, E., Sirajuddin, S. N., Al Tawaha, A. R., & Al Tawaha, A. R. M. (2022). The Effect of White Rot
Fungus (Ganoderma sp) as Decomposers on Composting Using Combination of Cattle Feces and Water Hyacinth (Eichhornia
crassipes) as Organic Matter. Baghdad Science Journal, 0775-0775.

[52] Saranraj, P., Sivasakthivelan, P., Al-Tawaha, A. R. M., Sudha, A., Al-Tawaha, A. R., & Sirajuddin, S. N. (2021a, June).
Diversity and evolution of Bradyrhizobium communities relating to Soybean cultivation: A review. In IOP Conference Series:
Earth and Environmental Science (Vol. 788, No. 1, p. 012208). IOP Publishing.

[53] Saranraj, P., Jayaprakash, A., Devi, V. D., Al-Tawaha, A. R. M., & Al-Tawaha, A. R. (2021b, June). Isolation and
nitrogen fixing efficiency of Gluconacetobacterdiazotrophicus associated with sugarcane: A review. In IOP Conference Series:
Earth and Environmental Science (Vol. 788, No. 1, p. 012171). IOP Publishing.

[54] Saranraj, P., Sivasakthivelan, P., Al-Tawaha, A. R. M., Bright, R., Al-Tawaha, A. R., Thangadurai, D., ... & Sirajuddin,
S. N. (2021c, June). Macronutrient management for the cultivation of Soybean (Glycine max L.): A review. In IOP Conference
Series: Earth and Environmental Science (Vol. 788, No. 1, p. 012055). IOP Publishing.

[55] Senapati, N., & , S. Ghosh, and A. R. (2015). Towards management practices for sustainable agriculture : modelling
initiative. SATSA Mukhapatra - Annual Technical Issue, (19), 49-58. https://doi.org/10.13140/RG.2.2.28063.36008.

[56] Shatnawi, M., Osman, N. A. E., Shibli, R., Odat, N., Al-Tawaha, A. R., Qudah, T., &Majdalawi, M. (2021a). Effect of
Heavy Metal on the In vitro Growth of Paronchia argentea and its Antimicrobial Activity. Ecological Engineering &
Environmental Technology, 22. 1-10.

[57] Shatnawi, M., Abubaker, S., Odat, N., Al-Tawaha, A. R., &Majdalawi, M. (2021b). Antimicrobial Activity and
Micropropagation of Some Rare and Endangered Plants of Jordan. Journal of Ecological Engineering, 22(6)

[58] Shatnawi, M., Abubaker, S., Odat, N., Al-Tawaha, A. R., &Majdalawi, M. (2021). Antimicrobial Activity and
Micropropagation of Some Rare and Endangered Plants of Jordan. Journal of Ecological Engineering, 22(6).

[59] SOOMAN, M. A. |, Odat, N., Abu-Romman, S., Hasan, M., & AL TAWAHA, A. R. (2020). The effects of allelopathy
of mustard (Brassica nigra) on water content and gene expression of cultivated barley (Hordeum vulgare). Research on
Crops, 21(4).

[60] Tawaha, A. R. M., Khanum, S., Al Tawaha, A. R., Thangadurai, D., Sangeetha, J., Rauf, A., ... & Sirajuddin, S. N. (2021,
June). Use of mycorrhiza in organic farming. In IOP Conference Series: Earth and Environmental Science (Vol. 788, No. 1, p.
012167). IOP Publishing.

[61] Therond, O., Duru, M., Roger-estrade, J., & Richard, G. (2017). A new analytical framework of farming system and
agriculture  model diversities . A review. Agronomy for Sustainable Development, 37:21(December), 1-24.
https://doi.org/10.1007/s13593-017-0429-7.

Author Biography sample

Ola Madallah AlJaafreh,

Researcher in sustainable ecological, food security with sustainability in the world, member, Jordan Agriculture
Engineers Association, July, 2008 till now, reviewer, Environment, Development and Sustainability, October, 2011
till now, member in Reviewing committee master thesis (Impact of sustainable tourism on Morocco’s economy )
at the Hungarian University of Agriculture and life science( 2022) .


https://doi.org/10.13140/RG.2.2.28063.36008
https://doi.org/10.1007/s13593-017-0429-7
https://www.researchgate.net/publication/374005619

