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PREFACE

Dear colleagues,

| am pleased to introduce the Book of Abstracts of the 13™ International Scientific
Agricultural Symposium “AGROSYM 20227, which | hope you will find useful in your work.
Almost 700 contributions have been accepted for the Book of Abstracts. The themes of
AGROSYM 2022 cover all branches of agriculture and are divided into seven sessions: 1)
Plant production, 2) Plant protection and food safety, 3) Organic agriculture, 4)
Environmental protection and natural resources management, 5) Animal husbandry, 6) Rural
development and agro-economy, and 7) Forestry and agroforestry.

The multi-functionality of agriculture (viz. crop production, animal production and
fisheries) and the central, vital role it plays in food production, food security, rural
development, bio-economy (e.g. production of fibres and raw materials for industries) and
green economy (e.g. production of biofuels) determine its importance in all countries;
especially nowadays, with the COVID-19 pandemic.

Many scholars and practitioners argue that technology can increase production and
feed more people while increasing supply stability and reducing the environmental impacts of
agricultural production. Technology has been particularly important for improving production
in annual crops such as maize, rice, soybean, wheat and cotton. Because trees have longer
cycles, their breeding programs take longer. New plant breeding techniques can improve
productivity, but there is a lively academic debate about their pros and cons.

While attention has been paid in the past mainly to the production side (cf.
productivity, efficiency), more attention is nowadays paid to the consumption side as well as
the intermediate stages (e.g. processing, distribution) of the food chain thus moving towards a
‘farm to fork’ approach. Globally, consumers are sending clearer signals about what they
want on their tables i.e. higher quality as well as healthier, safer, and tastier products.
Therefore, most agri-food companies have been exploring new, innovative ways to ensure
more control over the production processes as well as final products quality and safety.
Changes in investment strategy also have the potential to reduce the environmental and social
costs of agriculture. It is now clear to most investors that companies paying more attention to
sustainability and social responsibility, will have better returns on investments.

Agri-food systems have been central in the global debate on sustainable development
and the achievement of the Sustainable Development Goals (SDGs) by 2030. Indeed, agri-
food systems are at the center of various global challenges such as climate change, poverty,
vulnerability, food insecurity, biodiversity loss, resource scarcity and ecosystem degradation.
In this context, one of the goals of the sustainable agriculture movement is to develop farming
systems that mitigate or eliminate environmental harms associated with industrial agriculture.
It is also crucial to improve the resilience of food systems to crises, shocks and pandemics.

Many thanks to all the authors, reviewers and colleagues for their assistance in editing
the Book of Abstracts. Special thanks go to all co-organizers and partners for their unselfish
collaboration and comprehensive support.

East Sarajevo, 07 October 2022
Prof. Dusan Kovacevié¢, PhD
Editor in Chief, President of the Scientific Committee of AGROSYM 2022
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AGRICULTURAL KNOWLEDGE AND INNOVATION SYSTEMS (AKIS) IN THE
EUROPEAN UNION

Fanos M. BIRKE, BAE, S., SCHOBER, A., WOLF, S., GERSTER-BENTAYA,M., Andrea
KNIERIM

University of Hohenheim, Germany
*Corresponding author: fanosm.birke@uni-hohenheim.de

Abstract

There is a broad consensus that knowledge is a key resource to support the European agriculture
in meeting the new challenges. To encourage knowledge exchange and support innovation, the
new Common Agriculture Policy (CAP) reform (2023-2027) envisages strengthening each
member states’ Agricultural Knowledge and Innovation System (AKIS). Conversely, little is
known about AKIS situation in many countries. Furthermore, the capacity of decision makers to
contribute to the AKIS governance is underdeveloped. Using the AKIS concept, which describes
the exchange of knowledge and the services which support these exchanges in agriculture, we
cross analysed 28 AKIS country reports produced in the frame of the i2connect project. Our
results present (i) the diversity of the AKISs in the EU and some selected European countries;
(ii) several key features in AKIS that substantially contribute to the systems’ functioning and
performance; and (iii) an assessment of the typology of advisory service providers, capacity,
clients and topics. Generally, a huge variation in AKIS composition and performance among the
investigated countries is observed. Pluralism of AKIS actors is recognisable at the national level,
particularly in western Europe. The dominant constellation of actor categories comprises public
administration, research and education bodies and farmer-based organisation. Most countries
have a centralised AKIS governance at the national level. Mechanisms for coordinating AKIS
actors vary in type, duration, and actor composition among and within the counties. The
European Agricultural Fund for Rural Development is used to implement AKIS related
programs. Public advisory organisations, followed by farmer-based organisations, are the
primary providers of information and advice to farmers. The History, political, socio-cultural and
economic contexts influence the composition and performance of AKIS in a country. Equally,
farming systems, types of value chains and the organisational nature of actors, the subsystems,
their importance, linkages, etc., affect the AKIS performance within a country.

Keywords: agriculture, knowledge, inovations.
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GENOME EDITING IN GRASS PLANTS
Bing YANG

Division of Plant Sciences, University of Missouri Columbia, MO 65211, Donald Danforth Plant Science Center St.
Louis, MO 63132, USA
*Corresponding author: yangbi@missouri.edu

Abstract

CRISPR systems have been engineered into powerful biotechnological tools for both basic and
applied research. The most promising utilization of CRISPR technologies is for targeted genome
editing, leading to precise genetic alterations within any genome of interest, as demonstrated in a
plethora of organisms including several important crop plants. Programmable nucleases (e.g.,
CRISPR RNA guided Cas nucleases) have been successfully engineered to induce site-specific
mutations (deletions, insertions, and substitutions) at genomic loci in grass plants such as rice,
maize, wheat, sorghum, etc. The genome editing tools have significantly advance our basic
understanding of gene function and engineering beneficial traits in grass species. In my
presentation, | will provide our experience in developing and utilizing CRISPR/Cas based
technologies for genome editing in several important grass species.

Key words: genome editing, grass species, mutations.
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AGRICULTURE AND FOOD SYSTEMS BY 2050: CHALLENGES AND PROSPECTS
Hamid EL BILALI*
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*Corresponding author: elbilali@iamb.it

Abstract

Agriculture and food systems have been central in the debate on sustainability and sustainable
development. This is due, among others, to the fact that the activities, the governance and the
outcomes of the agri-food systems determine how and whether humanity will succeed in
addressing many challenges such as food insecurity, climate change and biodiversity loss. In this
context, this review analyses the challenges facing the agri-food systems and explores their
prospects, trends and perspectives by 2050. In doing so, it tries to analyse whether humanity can
feed itself. Recent data show that 828 million people were affected by hunger in 2021
worldwide. This number can be reduced by increasing food production so food supply and
availability. For that, it is necessary to increase agricultural land and/or productivity/efficiency
(cf. high-yielding cultivars, fertilisers, pesticides, irrigation). Both options are constrained by
many factors such as climate change and land and water resources scarcity and have many cons
(e.g. biodiversity loss, deforestation, land degradation). On the other hand, demand is increasing
because of population growth and increasing wealth and affluence. This already adverse scenario
is further complicated by pandemics (e.g. COVID-19), conflicts/wars and multiple crises.
Feeding the world in a sustainable way by 2050 implies acting synergistically both on the supply
side and the demand side of the food chain. This includes, inter alia, promoting sustainable
agriculture models, unlocking the potential of modern technologies in agriculture and food,
reducing food losses and waste, and promoting sustainable diets. While food availability is
important to achieve long-term food and nutrition security, it is paramount not to lose sight of the
remaining dimensions of access, utilisation, stability, agency and sustainability.

Keywords: agri-food systems, food security, sustainable development, food supply, food
demand.
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INVESTIGIME MBI EFIKASITETIN E DISA BIOPRODUKTEVE NE KONTROLLIN
BIOLOGJIK NDAJ HIRIT [Uncinula necator (Schw.)] NE HARDHI
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Abstract

Grape production methods of biological agriculture started in Albania since 2001 and currently
occupies an area of 25 ha for production of wine and table grapes. Biological vineyards are
concentrated in 15 farms with 1-5 ha sized mainly in Durres, Tirana, etc. Kavaja. The main
challenge during this period has been the implementation of practices and methods in accordance
with the standards of biological agriculture to ensure sustainability and increase the efficiency of
biological production in the vineyards. The main attention is focused on maintaining and
enhancing soil fertility through the addition of organic matter and biological activity. Along with
organic manure, widely applied in biological vineyards green fertilization, and plant covers
mul¢é€rimi with different organic materials to control weeds and maintain soil moisture. The
choice of suitable cultivars is one of the important elements for the success of cultivation
methods of biological agriculture. Protection from diseases and pests is one of important
challenges, including that from the application of various agro-technical methods and to the
application of biotechnological methods (sex pheromones, biological preparations) and
treatments allowed by the standard preparations. Precisely this was and the purpose of taking this
study on the effectiveness of certain study biofungicideve and efficiency comparison of control
with that treatment Bio traditional farm in the village Bio Hajdar Kug¢i Marikaj Tirana against
powdery mildew [Uncinula necator (Schw. )] in grapevine.

Key words: vine, grace, biofungicide, treatment, tradition.
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Abstract

Argania spinosa, Sapotaceae sole representative in Algeria and Morocco, hence its endemic in
these regions. Although it is a recognised oil, forage and timber tree highly adapted to aridity.
The exploitation of the argan fruits, produces considerable amounts of under or related products.
These products, such as the endocarps of a fruit, recuperated after use of kernels to extract oil.
This research studies in detail the contents of total phenolic content was determined by Folin
Ciocalteu reagent and Flavonoids by aluminum chloride colorimetric essay (Ksouri et al., 2008).
Antioxidant activity of extracts was expressed as percentage of DPPH radical’s inhibition and
IC50 values (ug/mL). Antimicrobial activity evaluated using agar disk diffusion method against
reference Pseudomonas aeruginosa ATTC 27453, Escherichia coli ATCC 23922. Immature
endocarps showed a higher polyphenol content than mature endocarps. The total phenolic
content in immature endocarps was found to vary from 983,75+ /- 0.45 to 980,1 +/- 0.43 mg
gallic acid equivalents/g dry weight, whereas in mature endocarps, the polyphenol content
ranged from 100,58 mg/g +/- 0.42 to 105 +/- 0.55% of GAE. The flavonoids content werel6.5
mg equivalent catechin/g dry weight and 9.81mg equivalent catechin /g dry weight for immature
and mature endocarp fruits respectively. DPPH assay of the endocarps extract yielded a half-
maximal effective concentration (IC50) value in the immature endocarps (549.33 pg/mL) than
mature endocarps (322 ug/mL) This result can be attributed to the higher phenolics and
flavonoid compounds in the immature endocarps. Methnol extract of immature endocarps
exhibited antibacterial activity against E.colie (inhibition zone, 11mm).

Keywords: antioxidant activity; antimicrobial activity, total phenolic content; DPPH assay.
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Abstract

Our study was carried out at the Department of Agronomic Sciences of the University of Biskra
during the agricultural year 2021-2022, in order to compare the effect of compost (T1), manure
(T2) and control (TO) on the cultivation of barley "Hordeum vulgar”. Growth characteristics,
morphological characteristics and yield components were measured. The results obtained show
that the three treatments have almost the same effect on the growth parameters and the
morphological characteristics, but on the other hand, for the production characters, it was noticed
that the number of ears per m? and the number of grains per cob are almost the same for the
different treatments T2, T1 and TO on the other hand the greatest thousand grain weight was
obtained for the treatment T2 (manure) with the value of 53g and TO (control) has the lowest
PMG with the value of 37.67g, the straw yield, the highest was for TO with the value of 90.3
gt/ha compared to the other treatments, the best theoretical yield is obtained for T2 (57.99 gt /ha)
compared to TO and T1 and for the harvest index, the T2 treatment gave the highest harvest
index with the value of 33.61% and the lowest value is for the TO treatment with the value of
28.26%.

Keywords: Compost, manure, barley crop, Biskra, growth characteristics and morphological
theoretical yield.
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EVALUATION OF ANTIMICROBIAL ACTIVITIES OF ESSENTIAL OIL AND
SOLVENT EXTRACTS OF CISTUS CRETICUS
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Abstract

The interest of modern pharmacognosy, in particular compounds that occur in the plant
materials, is due to their therapeutic effect which can be obtained by direct use of plant materials
or by use of active substances isolated from the plant tissues. The present work aims to study the
antimicrobial activity of Cistus creticus, a plant belonging to family Cistaceaes, growing in the
north-east of Algeria. Cistus creticus were collected during the flowering period. Flowers, stems
and leaves of the plants were cleaned of impurities, dried in shade at room temperature then
grounded to powder. The powders obtained were used to extract essential oils by
hydrodistillation (Clevenger) and crude extracts using different solvents (methanol, chloroform
and petroleum ether). The antimicrobial activity of essential oils and the extracts of the studied
plant, at a concentration of 50 mg/ml, was evaluated in several bacterial strains (Staphylococcus
aureus CIP, Salmonella sp, Shigella sp) and two fungi (Aspergillus Niger, Aspergillus
flavus). The results obtained show that the essential oil and the three extracts of Cistus creticus
have an antimicrobial activity on all the bacterial and fungal strains, except in the case of
Aspergillus flavus with petroleum ether extract where the sensitivity of the germ is limited. The
methanolic extract shows an important activity against bacterial and fungal strains. The
chloroform extract of the same plant has an acceptable activity except with Salmonella sp and
Aspergillus flavus which show a low activity. The petroleum ether extract also have an important
antimicrobial activity observed on Staphylococcus aureus and Shigella sp. bacteria and an
acceptable activity against the rest of the germs. Cistus creticus possesses an antimicrobial
activity towards the strains used.

Key words: Cistus creticus, antimicrobial activity, secondary metabolites, bioactive compounds.
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Abstract

The purpose of this work is to investigate the physicochemical properties of Rosmarinus
officinalis secondary metabolites in addition to a biological study for better knowledge. The
literature indicates that this plant exhibits anti-inflammatory and antiviral properties. The plant
was collected from mountains surrounding the city of Batna in the est of Algeria. A
morphological study of the plant carried out in its native place and anatomical study carried out
in the laboratory using fresh parts and double coloration method. Aerial parts (leaves and stems)
were collected, cleaned of impurities and dried for one week at room temperature in shaded and
ventilated place before being grounded to powder. This latter was subjected to various analyses:
1) Phytochemical analysis using extraction with petroleum ether, dichloromethane and methanol
ii) qualitative determination of secondary metabolites and iii) calculation of ash percentage and
metals content. The results showed that the extraction yield was higher using dichloromethane
(6.2 %) compared to methanol (3.8%) and petroleum ether (2.4 %) while the phytochemical
screening revealed the presence of tannins, alkaloids, flavonoids, heterosides, triterpenes,
cyanidin and saponosides. Furthermore, it was found that the plant ash was about 24,5 % and its
contents of toxic metals such as Hg and Pb were very low which render the plant harmless.

Key words: Rosmarinus officinalis, Phytochemistry, Trichomes, Secondary metabolites.
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Abstract

Maize (Zea mays L.) is the staple food for most of the world population. Among the many
beneficial components to human health, various organs of maize also contain anthocyanin
pigments. The anthocyanins have antioxidant, anti-inflammatory and anti-carcinogenic
properties, which reduce the risk of cardiovascular and neurodegenerative diseases, diabetes,
obesity and slow cancer progression. Based on this we obtained 18 dark-grain inbred lines by
self-pollination and selection of local maize forms at the Genetic Resources Institute of
Azerbaijan. The composition and content of the anthocyanins of grains and economically
important morphological traits of these samples were studied. Cyanidin and pelargonidin
glucosides, as well as their malonized derivatives, were identified in the grains extracts by high
performance liquid chromatography. The total level of anthocyanins accumulation was in the
range of 0.0073-0.027 g per 100 g of dry weight. To assesment economically important
morphological traits and identify their relationship with the grain color were studied: flowering
time, plant height and number of leaves, cob indicators (mass, length, diameter, number of rows
of grains) and 1000 -grain mass. In the phase of wax ripeness the color spectrum of the grains
were analyzed. For some samples, a combination of morphological traits of plant productivity
with dark color grains was revealed. Thus, perspective parental forms have been selected for
maize breeding to a high content of anthocyanins in grain.

Keywords: dark grain mayz, anthocyanins, high performance liquid chromatography,
morphological traits.
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Abstract

Water scarcity is the main limitation for plant growth and productivity. Gas exchange parameters
of field grown 21 winter bread wheat genotypes were studied by using LI1-6400 XT Portable
Photosynthesis System. The average values of photosynthesis rate (P,), stomatal conductance
(9s), and transpiration rate (T,) for all genotypes were found to be higher in the morning and
afternoon hours in the irrigated variants compared to drought-exposed plants. In the morning
hours, the average values of Py, gs and T, for all genotypes in the stressed and irrigated variants
were, respectively, 11.8 and 21.1 pmol CO, m?s™, 0.103 and 0.395 mol H,O m™s™, 2.58 and
7.31 mmol H,O m'zs'l, and in the afternoon hours, 11.9 and 19.6 pumol CO; m2s: 0.083 and
0.266 mol H,0 m?s™; 2,58 and 5.81 mmol H,O m?s™. While the rate of photosynthesis was
close at both measurements, in both stressed and irrigated variants, a decrease in stomatal
conductance and transpiration rate (in the irrigated variant) was observed during the afternoon
measurements. Genotypes with high T, values were also found to have high stomatal
conductance, while genotypes with low T, had low stomatal conductance, indicating that T, is
mainly regulated by stomatal conductance. Stomatal conductance was more important in the
course of photosynthetic processes during relatively mild drought conditions.

Keywords: bread wheat, water supply, photosynthesis, stomatal conductance, transpiration.
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Abstract

The effectiveness of breeding depends largely on the presence of the gene variability in the
initial breeding material. The genetic variability assessment helps to evaluate the source material
during creating a fundamentally new forms with economically valuable traits. In this regard, the
assessment of the genetic polymorphism of the genotypes of cereal grasses, which are valuable
both a source breeding material and a candidate for a variety was carried out by DNA markers.
Seventy-three loci were identified for the Festulolium and Lolium L genotypes using the SCoT
marker system, 69 of them were polymorphic. The used marker system revealed a high level of
polymorphism in the studied genotypes of Festulolium and Lolium L - 94.52%. For the
genotypes of intergeneric hybrids of the Agropyron L. genus and their parent forms 90 loci were
identified - 46 SCoT markers and 44 SRAP markers. From the total pool of markers, 73 markers
were polymorphic. On average, the level of polymorphism was 81.1%. For the genotypes of
interspecific hybrids of the Alopecurus L. genus and their parent forms, 157 loci were identified
- 52 for RAPD-PCR and 105 for ISSR-PCR. Of the total pool of markers, 104 were polymorphic
with a polymorphism level of 66.24%. According to the results the genotyping by DNA makers,
genetic passports of cereal grasses were compiled.

Keywords: cereal grasses, genetic passport, genotype, SCoT markers, ISSR, RAPD, SRAP.
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Abstract

The biotechnology development promotes the new approaches to the study of economically
valuable crops — the biochemical and molecular markers usage (proteins and nucleic acids).
Modern methods allow solving the problem of genotype identification, as well as a number of
issues related to the property rights protection, plant material safety control, the appreciable
varieties conservation, etc. For the first time the highbush blueberry Vaccinium corymbosum L.
molecular genetic identification was carried out and the genetic passports were elaborated using
the SCoT marker system. This marking system provides the possibility of checking the variety
conformity of planting material. The obtaining data will also can be used for copyright protection
and in marker-associated plant breeding of the Ericaceae Juss. family. Proteomics makes it
possible to characterize plant species and to identify putative molecular markers of species and
varieties and to reveal protein markers of the functional state of the plant organism. For the first
time the total proteome investigation of Vaccinium corymbosum L. by 2D - electrophoresis were
performed using the Protean i12 IEF Cell automatic station (Bio-Rad, USA) and the proteomic
maps of five high bush blueberry varieties has been obtained. The proteomic maps (biochemical
passports) will make it possible to develop methods for plant biological productivity and to carry
out a quick selection of crops that are promising for biotechnological production. The proteomic
maps as well will be useful as the test systems of the plant organism state at different stages of its
growth and development or to identify the targets of regulatory impact. The obtained results
develop the biology of valuable berry crops as well as the scientific approaches to their usage in
the economics and biotechnology.

Keywords: Vaccinium corymbosum L., proteomic map, genetic passport, biotechnology,
copyright protection.
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Abstract

Crassocephalum crepidioides is a spontaneous wild annual plant commonly called Gbolo. It is a
traditional vegetable covered with leaves that can contribute to improving food security and the
income of rural populations, particularly women. It is found on cultivated land and exploited for
a short period from July to September each year. The objective of this study is to proceed with
the conservation of the species through domestication for sustainable use. This determined the
optimal dose of soil fertilization based on cow dung and made an assessment of the dynamics of
rejection of strains of C. crepidioides. The study was conducted in market gardening at the
University of Parakou according to a Fisher block device comprising three blocks of plots and
five treatments (TO= Okg/m2, T1= 3.48kg/m2, T2=5.48kg/ m2, T3 =7.48 kg/m2 and T4 = 9.48
kg/m2) randomly distributed at the level of each block on the experimental plots of dimensions
Im x 1m side. The plants are transplanted following a spacing of 30cm x 30cm. For the
evaluation of the dynamics of rejection, the plants are sectioned according to three heights of cut
3.cm, 5 cm and 7 cm from the ground. The results obtained showed that fertilization has a very
significant effect (P < 0.05) on the agronomic performance of C. crepidioides. The vegetative
growth of the best C. crepidioides plants is obtained for the dose of 3.48 kg/m2 (TaNf, 24 hours
= 5.75%; Ht = 24.07 cm; Nen = 4.55; Nf = 29 .22; Lf = 21.53 and If = 6.82). C. crepidioides
showed a great ability to reject stumps according to cutting heights (P < 0.05). The highest stump
rejection density (Rs = 6.75; Nf = 68.11; Lf = 14.48 cm and If = 5.44 cm) is obtained for the 7
cm cutting height. This cutting height gave the best stump tracking rate after the first cut (100%)
and the second (51.11%). The comparison of the fresh biomass obtained at the second harvest
(Nf =50.47; Mf = 82.5g and Ms = 10.6Q) is higher than the first harvest (Nf = 23.22; Mf = 8.3g
and Ms = 10.6q). Fertilization of 3.48 kg/m2 of organic matter and a cutting height of 7 cm are
optimum for the production of C. crepidioides in market gardening.

Key words: Domestication, Stump rejection, wild leafy vegetable, organic fertilization, cow
dung.
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Abstract

The anatomical structure of the carrot root is composed of: cork tissue, phloem and xylem. The
best quality part of the carrot is the phloem because it contains biologically active substances
important for human health. Phloem development is different depending on the type of carrot
root.Depending on the shape of the carrot root, carrots are divided into four basic types: round,
braunschweing, shantene and nantes. Taking into account the fact that the nutritional value is in
the root rind, the aim of the study was to determine how much the shape of the root affects the
participation of root rind, ie the quality of carrots. We examined three types of carrot root:
spindle-type Braunschweig carrot, cone-type Shantane, cylindrical-type nantes. On a sample of
10 plants of different carrot root types, we analyzed: root mass and length, participation of root
rind (%). The type Braunschweing has a statistically significantly higher share of root rinde
(50.33%) compared to the type Shantene (42.66%) and type Nantes (44.33%). There was no
statistically significant difference in root rind participation between the type Shantene and the
type Nantes. The quality of the type Braunschweing is good because participation of root rind is
50.33%, while the other two tested types (shantene, nantes) have poor quality because the
participation of root rind is below 50%.

Keywords: carrot, type of root, quality.
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Abstract

Pear (Pyrus communis L.) is a deciduous tree from the rose family (Rosaceae). It grows up to 12
meters in height, forming a large, dense, round crown. The flesh of the fruit is whitish-yellow,
wrapped in yellow or green rind, it is very juicy with a characteristic aroma. The quality of our
domestic pear varieties is much lower than noble Western European ones. However, domestic
varieties also have their advantages, because they adapt much better to poorer climatic and soil
conditions, are more resistant to plant diseases and pests, have stable productivity, are more
durable, and can have a high sugar content or total nutritional value. This research aimed to
physically and chemically characterize three different varieties of pears grown in the area of
Visoko (Bosnia and Herzegovina), and to evaluate the potentials of the varieties Butira,
Viljamovka, and Santa Maria. After the completed analysis, it can be concluded that the variety
of Butira had the highest fruit weight, while the height, width of the fruit, and length of the stalk
had the highest value in the variety Viljamovka. The fruits of the Santa Maria variety had the
highest average number of pits. After chemical analysis, the samples of the Viljamovka variety
had the highest values of all examined parameters. The Butira variety had the lowest pH value
and total acid content, while the Santa Maria variety had the lowest amount of soluble dry
matter, as well as total inverts.

Keywords: pear, pH value, dry matter, total inverts, total acids.
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Abstract

The development of fruit science and work on collecting the fruit gene pool in B&H started with
the State Experimental Fruit Growing Station founded in Gorazde in 1937. This station was
neglected after World War I, although it had all the chances to become the leading center for
fruit growing in the Western Balkans. The new one collection was established in Sarajevo
(Betanija) as a organizational part of the Faculty of Agriculture Sarajevo with about 14,000 trees
of commercial, old and autochthonous cultivars of apples, pears, plums, cherries, hazelnuts. This
collection gradually lost support and became neglected and during the last war in B&H (1992-
1995) was completely destroyed. The third attempt to establish fruit national collections occurred
with SEEDNet project and two gene banks were established (Banjaluka and Sarajevo). The gene
bank in Banjaluka was institutionalized within the Institute for Genetic Resources (IGR) in 2009.
The gene bank in Sarajevo has not come to life institutionally, but the apple and pear collection
in Srebrenik was recognized as the one fruit collection. Within the IGR Gene Bank, three field
fruits and two vine collections have been established. Pomological and molecular
characterizations of pear, apple, cherry and grapevine have been performed. Protocols for in vitro
preservation of pear, vine and strawberry have been developed. A multiplication program for on-
farm conservation has been launched. These ex situ and on farm conservations contribute
significantly to the program of conservation of plant genetic resources in BiH.

Key words: field collection, characterization, on farm conservation.
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Abstract

Fodder peas represent a cheap and high-quality component for the production of bulky, that is,
concentrated fodder. Cultivation of one-year forage legumes in the production conditions of
Republika Srpska and Bosnia and Herzegovina does not have a long tradition, which is why two-
year research (2016 and 2017) was conducted in two locations (Eastern Sarajevo and Banja
Luka) with five varieties of spring fodder pea, intended for grain production (NS Javor, Baccara
and NS Dukat) and the combined method of exploitation (NS Junior and Sasa). Basic tillage of
the soil at both locations was done in late autumn, to a depth of 25 cm, and pre-sowing soil
preparation in the spring to a depth of 8 to 10 cm. A combination of mineral fertilizer N8P24K24
in the amount of 350 kg ha-1 was used for nutrition. The field experiment was set up according
to a randomized block system in four replications. Among the traits, the following were
monitored: grain yield per unit area (kg ha-1), grain protein yield (kg ha-1) and grain fat yield
(kg ha-1). The statistical processing of the obtained research results was done using a three-
factor analysis of variance (variety x locality x year). In the years of testing, the highest grain
yield was in the NS Javor variety, followed by the NS Dukat variety, and in third place was the
Baccara variety. Varieties for combined purposes NS Junior and Sasa had a significantly lower
grain yield compared to varieties for grain production, which was also reflected in the total yield
of raw proteins in pea grains. The fat yield of fodder peas varies depending on the variety, the
year and the region where it is grown. Given that such research was carried out for the first time
in the areas of Banja Luka and East Sarajevo, it is possible to apply the obtained results in
practice.

Keywords: fodder pea, yield, proteins, fats, variety, locality, year.
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Abstract

Peas represent an important leguminous component in various cropping systems and are one of
the higher-quality plants that can provide an answer to the global needs for protein in human and
domestic animal nutrition. The great advantage of growing peas is that they are sown early, they
make good use of winter moisture reserves and spring rainfall. In two years of research (2016
and 2017) on the experimental field of the Faculty of Agriculture in East Sarajevo with four
varieties of spring field pea (NS Junior, Sasa, Menhir and Dora), the faculty laboratory analyzed
the quality and energy value of field pea (dry matter content ; content of mineral substances;
content of crude proteins; content of crude cellulose, content of crude fatty substances;
proportion of nitrogen-free extractive substances), while the energy value (MJ kg-1 of dry
matter) is calculated based on the results of chemical analyzes of the above-ground mass of the
plant and is expressed as net energy for lactation (NEL), i.e. net energy for growth and meat
production (NEM). The statistical processing of the obtained research results was done by two-
factor analysis of variance (variety x year). Testing the significance of differences between
individual and interaction means was performed with the LSD test. Analyzes of variance were
conducted using the GenStat (2012) software package. The Dora variety had the highest content
of dry matter, protein, cellulose and fat, while the Menhir (NEM) and NS Junior (NEL) varieties
had the highest nutrient value. A lower crude protein content was achieved in 2017, which was
less favorable for the cultivation of fodder peas compared to 2016. In 2016, there was a higher
content of cellulose, BEM, as well as the energy value of nutrients (NEL and NEM), while in
2017, there was a higher content of dry matter, mineral matter and fat.

Key words: peas, proteins, fats, cellulose, energy value, varieties.
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Abstract

For seed quality control of various plant species sinc most commonly used tetrazolium test
because it allows a rapid evaluation of viability. Freshly harvested barley seeds show dormancy
that can make the germination test ineffective for an immediate evaluation. Therefore, the
development of more efficient methods, such as the tetrazolium test, is necessary. The objective
of this research work was to study various procedures for performing the tetrazolium test on
barley seeds. Seeds cultivar Simonida were used and subjected to the following treatments: seed
preconditioning with direct immersion in H,O 18 hours; preparation for staining -longitudinal
cross-section of the seed through the embryo with disposal of one of the halves and staining the
other half and second, seeds were longitudinally cross-sectioned through the embryo, staining the
two halves. Two methods of staining on top of filter paper and direct immersion in the
tetrazolium salt solution. Three concentrations of the tetrazolium salt solution (0.1%, 0.5%, and
1.0%) were used. It was concluded that the tetrazolium test on barley seeds may be accomplished
with preconditioning by direct immersion in H,O and staining on top of filter paper moistened
with solution at a 0.5% concentration of the tetrazolium salt.

Key words: Hordeum vulgare, tetrazolium salt, concentrations.
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Abstract

Properties of leaf of three plum cultivars (‘Cacanska Rana’, ‘Cacanska Lepotica’ and ‘Cacanska
Najbolja’) grafted on four rootstocks (Myrobalan, ‘Pixy’, ‘Fereley’ and ‘St. Julien A’) were
studied in the region of Belgrade (Serbia). The average values for leaf surface, length and width,
leaf petiole length and leaf shape index in cultivar/rootstocks combinations ranged from 40.08
cm? to 50.60 cm?, from 9.12 cm to 10.43 cm, from 6.13 cm to 6.94 cm, from 1.74 cm to 2.71 cm,
and from 1.37 to 1.58, respectively. The rootstocks had a statistically significant influence on the
leaf surface, leaf width and leaf petiole length. Leaves of cultivar ‘Cacanska Najbolja’ had the
highest average leaf surface, leaf length and width, while the cultivar ‘Cacanska Rana’ had the
longest leaf petiole length. The meteorological conditions in the second year of the research
influenced the highest values of the physical properties of leaf. Significant differences in
chlorophyll b content and carotenoids were found among cultivars, rootstocks and
cultivar/rootstock combinations, whereas differences in chlorophyll a content were not
significant. The chlorophyll b content was the highest in leaves of ‘Cacanska Najbolja’ (46.77
ug/ml) and ‘Cacanska Lepotica’ (45.79 pg/ml), while the highest carotenoids contents were
found in leaves of ‘Cacanska Najbolja’ (4.87 ug/ml) and ‘Cacanska Rana’ (4.79 ug/ml) cultivars.
Differences among years in contents of chlorophyll a, chlorophyll b and carotenoids were found.

Keywords: Prunus domestica L., rootstock, cultivar, physical properties of leaf, content of leaf
pigments.
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Abstract

Oat is among the food crops and ancient grains cultivated and consumed worldwide. In Bosnia
and Herzegovina, oats are used primarily as feed for horses and sheep. The decreasing use of
draft animals (most notably horses) in agriculture and forestry has resulted in a decline in
acreage planted to oats. In Bosnia and Herzegovina, there is not enough awareness of the
beneficial effects oats have on human health, so this crop is used in the human diet sparingly,
mostly in the form of bread, biscuits and flakes. Because it has a high concentration of well-
balanced protein and a higher fat content of the grain than other cereals, the oat is considered to
be the best quality small grain. Oats had gained a unique position, because of its diverse health
benefits to the humans. The nutritional value of oat is mainly sustained by dietary fibers (DFs),
which represent an essential part of the human diet. Oats also provide substantial levels of other
bioactive compounds such as phenolic acids, tocols, sterols, avenacosides, and avenanthramides.
DFs are comprised of several substances of plant origin, which are not digested in the human
upper gastrointestinal tract. These include polysaccharides such as P-glucans in cereals,
arabinoxylans, and cellulose. It is the major active compound in oats with proven cholesterol-
lowering and antidiabetic effects. The consumption of oats has been determined to be beneficial
for human health by promoting immunomodulation and improving gut microbiota. In addition,
oat consumption assists in preventing diseases such as atherosclerosis, dermatitis, and some
forms of cancer.

Keywords: Dietary fibers, beta-glucan, speciality foods, human diet, health benefit.
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Abstract

Sunflower (Helianthus annuus) represents an important oil crop and may have a certain
production potential under optimal input conditions. The study was conducted in a pot
experiment with two soil types — Eutric Fluvisol and Pellic Vertisol with the aim to evaluate the
effect of different norms and combinations of nitrogen, phosphorus, potassium, and silicon
fertilizers and to estimate their impact on the vegetative development of the medium-early hybrid
Sunflower (Helianthus annuus L.) — Sumiko HTS. The experiment included 15 fertilization
treatments and one control variant, with three replications. Data was obtained on the height of
the plants on the 34™ 47" 57" and 67" day, from the beginning of the vegetation, as well as
weights of fresh biomass from the above ground part and roots. According to the obtained
experimental data, the agronomic characteristics were affected significantly by treatments. The
optimal vegetative development was reached in the wvariants - N2goPoKi40Sisoo and
N300Pg0K210Si400 for the Eutric Fluvisol. In the other type of soil - Pellic Vertisol, respectively
variants - NzgoP160K140Sig00 and NagoPoK140Sisoo, Were those in which plant development was
more favorably influenced by the applied fertilization. The analysis confirmed that the norm of
200 mg N/ pot, 140 mg K/pot in combination with 800 mg Si/ pot in both soil types, was the
most appropriate for the growth of sunflower.

Keywords: Fertilization rates, Nitrogen, Phosphorus, Potassium and Silicon fertilizers, Growth
rate of sunflower biomass.
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Abstract

The study was conducted in the conditions of pot experiment with Haplic Vertisol soil. The aim
was to evaluate the effect of different norms and combinations of nitrogen, phosphorus,
potassium and silicon fertilizers in the soil and their impact on the content and uptake of some
main macro elements with sunflower biomass. The test culture was an early to medium-early
hybrid Sunflower (Helianthus annuus L.) - Sumiko HTS. The experiment includes 16 variants of
fertilization with 3 repetitions. Data are obtained on the yield of fresh and absolutely dry biomass
from the above-ground part and the content of N, P, K, Si, Ca and Mg in the resulting dry
biomass from plants. According to the experimental data obtained, the content and uptake of the
examined macro elements with the sunflower biomass are significantly influenced by the
imported norms and combinations of fertilizers. The highest is the uptake of nitrogen in the
variants with the following norms: N200, N300 and N400.N uptake is the highest also in
comparison with all other values of the examined elements.It is established that the changes in
the macroelements uptake significantly follow changes in the quantities of the relevant elements
in dry biomass in the variants of the experiment. With an increase in fertilization norms, not only
the content of N, P, and Si is increased, but also the uptakes with sunflower biomass.This trend
is expressed to a lesser extent with potassium.

Key words: fertilizers, rates, export by sunflower biomass. “Helianthus annuus, L.” and
“macro elements uptake.
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Abstract

Durum wheat is a traditional crop for Bulgaria, which has been grown in these lands since the
time of the ancient Thracian tribes. The storage endosperm proteins — glutenins and gliadins,
which form gluten, have significant effect on the qualitative parameters of T. durum. In this
relation, by using the method of electrophoresis, the allele composition of the y-gliadins, the high
molecular (HMW-GS) and low molecular (LMW-GS) glutenins was studied in durum wheat
cultivars grown in Bulgaria. Three alleles of HMW, coded for by loci Glu-Al and Glu-B1 and six
alleles of LMW, coded for by loci Glu-A3 u Glu-B3 were identified. The genotypes possessing
gliadin subunits y-42 (Malena) and y-45 (Mirabel, Severina, Mirela and Melina) in locus Gli-B1,
markers for poor and high gluten quality, respectively, were determined. According to their
respective allelic forms in loci GliB1/GluB3, the studied accessions were divided into two main
types (LMW-1 and LMW-2), on which the quality of the ground semolina from durum wheat
depended. The quality scores and the genetic variability were calculated for the separate loci.
The low value of the genetic variability index in locus Gli-B1 was due to the high concentration
of heritability potential in the y-gliadin subunit 45, which is favorable for gluten quality. The
obtained results showed that cultivars with LMW-2 type of the low-molecular weight glutenins
were predominant in our study, which was due to the higher frequency of gliadin subunit y-45.

Key words: Triticum durum, HMW-GS, LMW-GS, y-gliadin, SDS-PAGE, 4- PAGE.
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Abstract

The main objective of the study was to determine the influence of the main macro-elements:
nitrogen (N), phosphorus (P), potassium (K) and silicon (Si) on the development of winter
wheat, “Sadovo 17 variety and their optimal values in the conditions of field experiment on
alluvial-meadow soil on the experimental field in Tsalapica, Plovdiv district. The distribution of
the variants by plant height within the 175 days was in 6 homogeneous classes, while with
increasing the vegetative development of wheat the differences between the variants decreased.
Thus, within the 195 days there were 5 homogeneous classes, and when harvesting wheat on the
241 day, only 3 groups. All fertilizer variants felt into homogeneous class B and were
significantly different from the control. The results show that the yield was influenced by the
element potassium and the phosphorus-potassium interaction, while the interaction between
nitrogen and silicon had practically no significant effect. The lowest yields were in the control
variant, V9, homogeneous group a, and they were statistically different from all the other
variants, while the highest yields were obtained in V7 (N1ooP160K120Si2g), followed by V3
(N100P160Ke0Siz2g) and V4 (NaooP160KeoSig). The increase in yields in the variants with
fertilization relative to the control was high and ranged between 56 and 71%. According to the
obtained data, the smaller norm of nitrogen (N100) was more efficient than N200 in the
conditions of the 2021 year. The regularities established by the statistical processing of plant
height during the wheat growing season were poorly correlated with grain yield data depending
on the treatments of fertilization. Fertilization with SiO, did not prove to be very efficient in
increasing plants yields, probably due to physico-chemical interactions with soil components and
lack of enough time for dissolution and translocation in the test plants.

Key words: macro-elements fertilization, field experiment, winter wheat, alluvial-meadow soil.

100


mailto:petkova17@yahoo.com

SOILS OF THE SUDANO-SAHELIAN ZONES OF BURKINA FASO: TYPOLOGY,
DISCRIMINATORY SOIL PARAMETERS AND AGRONOMIC POTENTIAL

Koulibi Fidéle ZONGO™*, Daouda GUEBRE?, Abdramane SANON?, Edmond HIEN*

YUniversity Center of Tenkodogo, Thomas SANKARA University, 12 BP 417, Ouagadougou, Burkina Faso;
2University Center of Ziniaré, Joseph KI-ZERBO University, 03 BP 702, Ouagadougou, Burkina Faso
3Laboratory of Study and Research on Soil Fertility, Institute of Rural Development, Nazi Boni University. BP
1091, Bobo-Dioulasso, Burkina Faso;

*Joseph KI-ZERBO University, Life and Earth Sciences Formation and Research Unit, 03 BP 7021 Ouagadougou
03, Burkina Faso.

*Corresponding author: fidelezongo62@gmail.com

Abstract

Sudano-Sahelian agro-ecosystems are subject to severe land degradation that severely
compromises crop Yyields, thus causing food insecurity for population. In order to determine the
factors that compromise the productivity of these soils, a typology and the potential for
agricultural production were established in the Sudano-Sahelian zone of Burkina Faso through a
description of 16 soil pits. Also, sorghum-cowpea mixed cropping was conducted on these soils
under simple zai, zaitorganic substrate, zai+Burkina phosphate and zai+organic
substrate+Burkina phosphate treatments. A factorial analysis of mixed data (AFDM) revealed the
existence of three typological classes of soils, all belonging to the class of soils with ferric and/or
manganese sesquioxides. According to equipotentialities and following the WRB (2015)
classification, these soils would correspond to epipetric plinthosols, endo-petroplinthic lixisols
and hypogleyic lixisols. The presence or not of gravelly horizon, carapace or ferruginous cuirass
at depth, the intensity of drainage, the risk of waterlogging, the surface gravelly load, the depth
and the distance of the test from the base of the slope are essential parameters that discriminate
the soils on one hand. On the other hand, of retraction fissures, clay or sandy deposits, silt and
clay content and C, N, P content are also parameters that differentiate these soils. Average yields
of cowpea and sorghum under the treatments follow the established soil typology. The
consideration of this soil typology is necessary to better orient the agronomic potential of the
mixed cropping sorghum-cowpea crops.

Key words: typology, sorghum-cowpea mixed cropping, discriminatory soil parameters,
agronomic potential, Burkina Faso.
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Abstract

Cereals are highly important in feeding ruminant animals for their high dry matter production
and low cost. Sweet sorghum is an important silage crop and has an increasing popularity
because of the need for relatively smaller quantities of water per unit dry matter production
compared to maize. Regarding to high feed costs of protein supplementations, legumes can be
used in livestock nutrition for their high protein content and, thus, reducing production costs.
Since legumes have low dry matter yield, acceptable forage yield and quality can be obtained
from intercropping cereals and legumes compared with their sole crops. Sweet sorghum
(Sorghum bicolor L.) and climbing bean (Phaseolus vulgaris L.) intercropped in different sowing
densities and pure sweet sorghum crop were evaluated to determine the best intercropping
system with respect to forage yield and quality. The highest dry matter yield was produced by
sorghum population and climbing bean (SBPV3) 22.1 t ha™, and the lowest by solo sweet
sorghum (18.4 t ha™). All intercrops had higher crude protein values in dry matter 95 g kg™ for
the SBPV1, 105 g kg™ for the SBPV2 and 115 g kg™ for the SBPV3, than the monocrop sweet
sorghum (80 g kg™ DM). Intercropping of sweet sorghum with climbing bean reduced neutral
detergent fiber, resulting in increased forage digestibility. Therefore, sweet sorghum
intercropping with climbing bean could substantially increase forage quantity and quality, and
decrease requirements for protein supplements as compared with sole sweet sorghum.

Keywords: Intercropping, Sweet Sorghum, Climbing Bean, Yield, Quality.
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Abstract

The grain yield of sunflowers is the most important goal of growing. Today, in the world and in
the republic of Croatia, sunflower is the most often grown as an oil crop. The main yield
components of sunflower are 1000-kernel weight, grain mass per head and the number of grains
per head. Nowadays in Croatia only foreign hybrids of sunflower hybrids are represented on the
market. Thus, the aim of this study was to determine the yield components of sunflower hybrids
in 2020. In April 2020, 25 foreign hybrids of sunflower were sown at the experimental site of the
Faculty of Agrobiotechnical Sciences Osijek. At the time of harvest 10 sunflower plants were
collected from each sunflower hybrid, so that yield components were measured on 250 samples.
The yield components measured in this study were plant height, 1000-kernel weight, heads
diameter, grain mass per head and the number of grains per head. From the total number of
analysed plants, about 25% of plants, or 62 plants, had an average stem height between 186.8
and 195.5 cm and 58 plants had a head diameter in the class of 18.4 to 19.8 cm. The number of
seeds per head was also measured, so 55 plants had between 1,292 and 1,442 seeds per head,
while 52 plants had very close, i.e. between 1,142 and 1,292 seeds per sunflower head. About
24% of the plants, i.e. 60 plants, had an average weight of seeds per sunflower head between
67.9 and 78.9 g per sunflower head. From the total number of analysed plants, 34 plants had an
average mass of 1000 seeds between 54.7 and 60.6 g.

Keywords: Yield components, Sunflower, Genotype, Seed, Height.
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Abstract

As microgreens are increasingly grown as functional food, their cultivation technologies require
optimization of factors such as temperature, light and humidity. Quality (wavelength) and
photoperiod (duration) are the most important light factors that directly affect yield and
morphological properties of plants. Photosynthetically active radiation (PAR) includes
wavelengths in the range of 400-800 nm, whereby specific photoreceptors of plant cells absorb
blue (400-500 nm), red (600-700 nm) and dark red (700-800 nm) wavelengths. The aim of this
research was to determine the effect of supplemental LED's lighting with blue (450 nm), red
(620 nm) and combination of blue and red spectrum (50:50) in the photoperiod of 14 h on the
yield, morphological properties, pigments and colour content of broccoli microgreens. The
research was conducted in a climate chamber with controlled conditions for plant cultivation (25
°C, 60% relative air humidity). Samples of broccoli microgreens were manually cut at the base
of the hypocotyl in the cotyledon phenophase at a height of 7.5 cm after eight days. Microgreens
of broccoli grown under LED supplementary lighting of blue spectrum and combination of blue
and red spectrum showed higher yields (1198 g/m?®) than samples grown under red spectrum
(1046 g/m?). Broccoli microgreens grown under red spectrum had a longer hypocotil (69.7 mm)
than samples grown under blue and combined spectrum. Samples grown under blue light
treatment had larger leaf lenght (9 mm) than samples grown under red light treatment and
combined light treatment. Most clorophylls were acumulated under blue light (0.920 mg/l) as
well as carotenoids (0.410 mg/l) and most colors were accumulated under combined light. Based
on the results, it can be emphasised that growing microgreens under supplemental lighting (LED)
has a positive effect on morphological parameters, yield and pigment content.

Keywords: Brassica oleracea L. var. italica Plenck, supplemental lighting, microgreens
morphology, yield, clorophyll content.
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Abstract

Productivity of maize (Zea mays L.) and nitrogen use efficiency (NUE) as affected by levels and
timing of nitrogen application were studied during 2019 and 2020 seasons at the Agriculture and
Experiments Station, Faculty of Agriculture, Cairo University, Egypt. The experimental design
was split plot in randomized complete block design in three replications. Nitrogen levels (122,
240, 288 and 336 kg N/ha ) occupied the main plots and nitrogen timing (half at sowing and half
before the first irrigation -Ty;half at sowing and half before second irrigation- T,.and half before
first irrigation and half before second irrigation -T3) were allocated in sub plots. Results
indicated that plant height, ear length, 100-kernel weight and ear and grain yields increased
significantly with increase in nitrogen levels and the level of 336 kg N/ha observed significantly
the highest values in both seasons. As regarding to timing of nitrogen application, maize yield
characters namely plant height, ear length, kernels weight/ear and grain yield/ha were
significantly affected among timing of nitrogen application where the highest values were
recorded at T3, while the lowest values were obtained at T; in both seasons. The interaction had
significant effect on plant height in one season and on grain yield/ha in both seasons where the
tallest plants and the highest yield were observed at 336 kg N/ha applied half at the first
irrigation and half at second one. Moreover, NUE significantly decreased with increasing of
nitrogen levels and significantly increased among timing of nitrogen application.

Key words: Maize, nitrogen fertilizer levels and timing.
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Abstract

The current study aims to examine, the response of contrasted recombinant inbred lines of
common bean to the application of phosphorus, to identify the bean recombinant inbred lines
which were efficient in phosphorus utilization when dependent on nitrogen fixation as a source of
nitrogen. The experiment was conducted at the experimental farm of Agricultural Research
Station of the Nubaria district, Behera, Egypt, during the winter seasons of 2008-2009. Three
levels of mineral phosphorus fertilizers were applied (0, 45 and 90 kg ha-1 phosphorus
pentoxide). Nodulation, plant growth parameters, leaf area, soil Olsen phosphorus, pH, and
phosphorus and nitrogen of shoots, nodules and seeds were measured. The results have shown
that the recombinant inbred lines responded positively to P application levels. The best values
were observed in recombinant inbred lines 75, 83 and 34. Vegetative growth parameters were
significantly enhanced by increasing levels of phosphorus. The highest level of phosphorus, i.e.,
90 kg ha-1 phosphorus pentoxide gave the optimal values of growth parameters for all common
bean recombinant inbred lines while control plants obtained the lowest values. An increase of
Olsen-P and a decrease of soil pH were also observed with increases in phosphorus. These
results led to the conclusions that phosphorus applied to Nubaria soil: (1) improved the soil
fertility; (2) enhanced the ability of root nodules of common bean recombinant inbred lines to fix
atmospheric nitrogen; and (3) increased the release of hydrogen by roots, thus decreasing soil pH
and reducing the immobilization of phosphorus in the soil solution and transforming it into
available form for the plant.

Keywords: Drip irrigation, Nitrogen fixation, Phosphorus, Phaseolus vulgaris, Recombinant
inbred lines, Sandy soil.
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Abstract

To study the performance of maize productivity and associated weeds under chemical and
mechanical weed control, two field experiments were conducted at the Agricultural and
Experiments Station, at Giza, Faculty of Agriculture, Cairo University, Egypt during the two
summer seasons 2018 and 2019. Experiments were carried out in Randomized Completely Block
Design (RCBD) with four replications and six treatments constituting 24 plots. These six
treatments were: Control (weedy check), atrazine alone, one hand hoeing after 15 days from
sowing (DAS), two hand hoeing (15 and 30 DAS), atrazine + one hand hoeing and atrazine +
two hand hoeing. At 90 DAS, weeds grown in one square meter were taken at random from each
plot. Classification of weeds to broad-leafed and grassy and dry weight of each was recorded
separately and weed control efficiency was also determined. At harvest, plant height, ear length,
ear yield and grain yield (t/ha) were estimated. The present results indicated that the herbicide
applied treatments in combinations with two hand hoeing at 15 and 30 DAS registered
significantly lower total weed dry matter production (40.1 and 49.0 g/m?), higher weed control
efficiency (61.0 and 59.5%) and higher grain yield of maize (6.1 and 5.9 t/ha) as compared with
other treatments in both seasons, respectively. Therefore, the loss in maize grain yield vary from
26 - 49% when weeds are not sufficient controlled.

Key words: Maize, weed, chemical and mechanical weed control.
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Abstract

Soil salinity is a major environmental stress that adversely affects the growth, development,
productivity and quality of crop species, in particular, in arid and semi-arid regions.
Identification of chromosomal regions associated with agronomic traits under salinity stress is
crucial for improving salinity tolerance in wheat. GWAS and structure analyses were employed
to evaluate 289 elite lines of the Wheat Association Mapping Initiative (WAMI) population
under low (LS) and high (HS) salinity conditions using 15,737 SNP markers and seven
agronomical traits. Evaluated genotypes responded differently to the different environments in
all measured phenotypic traits, highlighting genetic diversity within the WAMI population in
response to salt stress. Heritability degree ranged from moderate (37%) to high (88%). GWAS
identified 118 and 120 significant associations between SNP markers and seven evaluated
phenotypic traits under LS and HS conditions, respectively. Significant association of some
markers with more than one phenotypic trait was observed, indicating possible pleiotropic or
indirect effects. A high degree of significant linkage disequilibrium (>52%) was observed among
SNP markers on different chromosomes, indicating epistatic interaction. The salt stress index
(STI) exhibited a positive significant correlation to grain yield per plant (GYP) under both LS
and HS conditions (R2=0.851-0.856). A linear regression between STI and GYP under HS
conditions (GYPs) was identified, suggesting that STI is the best tolerance index for predicting
high-yielding genotypes. The results present the WAMI population as a valuable source for
improving yield potential for salt tolerance in wheat. Furthermore, our findings emphasize that
GWAS is a powerful tool in promoting wheat breeding through accurate identification of
molecular markers significantly associated with agronomic traits, which is essential for marker-
assisted breeding.

Keywords: Triticum; Salt stress; Salinity; Tolerance index; Association analysis; QTL
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Abstract

Studies were conducted as on-farm trials at East Showa Dugda District, Girisa Kebele to
evaluate the effect of different compost application rates (0, 2, 4 and 6 ton/ha) and mulch
thickness (0 cm/ha, 5 cm/ha, 10 cm/ha, and 15 cm/ha) on soil physicochemical properties and
crop performance in terms of yield of Solanum lycopersicom. L Production. The experiment was
conducted in factorial experiment arranged in a randomized complete block design with three
replications. The analysis of variance showed that, all the main effects of the growth parameters
showed significant effects except mulch thickness on plant height. The result of Some yield and
yield component variables (number of fruit per plan, were significantly affected by the
interaction effects of mulch thickness and compost application rate. Marketable fruit yield was
significantly affected by the level of compost and its interaction with mulches. Yield obtained
from the treatment combination of 6 ton/ha compost rate and 10 cm mulch thickness was
argonomically and economically remunerative by 15.56% for farmers. The optimum fruit yield
was 37.23t/ha found on 6t/ha compost and 10cm mulch plot .All the yield and yield components
indicated significant difference. In general, the yield obtained from the 6ton/ha compost rate and
10cm mulch thickness makes farmers’ benefited weather for consumption or market purpose

Key words: salt affected soil, soil amendment, soil properties, yield, and Solanum
lycopersicomL. L
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Abstract

Canadian goldenrod (Solidago canadensis L.) is a perennial herb introduced from North America
and widely distributed in most European countries, often regarded as an invasive plant
threatening the native species, simultaneously being a hard-to-control weed in agriculture.
Nevertheless, due to its application in traditional herbal medicine (as Solidaginis herba), S.
canadensis also constitutes a cheap and readily available medicinal raw material. The content of
such metabolites as flavonoids, polysaccharides, diterpenes and triterpenoid saponins in this
plant is well characterized, whereas the data on the occurrence of triterpenoids and steroids in a
free (not conjugated) form are scarce. Thus, the present study was aimed toward the gas
chromatography-mass spectrometry (GC-MS) analysis of the extracts obtained from
inflorescences (branched panicles) and leaves of S. canadensis. Diethyl ether extracts were
obtained from dried and powdered samples of S. canadensis leaves and inflorescences divided
into flowers and stems. Analysis was made by gas chromatography-mass spectrometry method
(GC-MS). In both inflorescences and leaves, the significant contents of triterpenoids belonging
to lupane-, oleanane- and ursane- groups were found, i.e., lupeol acetate, f-amyrin, and a-amyrin
accompanied by its ketone, a-amyrenone. Flowers were the richest source of triterpenoids
(approx. 1.2 mg/g of dry weight), whereas the contents in leaves (0.91 mg/g d.w.) and
inflorescence stems (0.69 mg/g d.w.) were lower. In all analyzed extracts one compound
belonging to plant A’-sterols, spinasterol, was found, present mainly as an ester conjugate.

Keywords: Canada goldenrod, invasive plants, Solidago canadiensis, steroids, triterpenoids
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Abstract

Purple coneflower (Echinacea purpurea (L.) Moench) is a widely known medicinal plant applied
in herbal medicine. The phytochemical characterization of E. purpurea includes mainly the
content of alkamines, phenolics, sesquiterpenoids or saponins; meanwhile, the composition of
other groups of bioactive constituents, i.e., steroids and triterpenoids occurring in this plant in a
free (not conjugated) form has been less studied. Therefore, the aim of the present work was the
analysis of steroids and triterpenoids in the aerial parts (inflorescences and leaves) of E.
purpurea. Diethyl ether extracts were obtained from dried and powdered samples of E. purpurea
leaves and two separate parts of the inflorescence heads, i.e., external ray (ligulate) florets, and
the internal receptacles containing disc (tubular) florets. Analysis was made by gas
chromatography-mass spectrometry method (GC-MS). Apart from the typical sterols
(cholesterol, campesterol, sitosterol, stigmasterol), other compounds as steroid ketones
(sitostenone, tremulone, stigmastanedione) and biosynthetic intermediates of steroid pathway
(cycloartanol, cycloeucalenol, 24-methylenocycloartanol) were identified. Leaves and ligulate
flowers were particularly rich in steroids (approx. 0.97 and 0.95 mg/g of dry weight,
respectively), however, the quantitative profile of individual compounds differed significantly,
e.g., sitosterol followed by stigmasterol were the most abundant in leaves, whereas
cycloeucalenol and cycloartanol were predominant in ligulate flowers. In comparison to leaves
and ligulate flowers, the steroid content of tubular florets was lower (0.63 mg/g d.w.) and the
composition of these compounds was relatively simpler. Triterpenoids were minor compounds in
E. purpurea extracts, oleanane- and ursane-type alcohols and acids were found mainly in leaf
extracts.

Keywords: Echinacea purpurea, purple coneflower, steroids, triterpenoids.
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Abstract

Biostimulators can be used in order to stabilise plant growth in even unfavourable climate
conditions or fluctuating conditions in the rhizosphere and they stimulate the process of the
formation of plant-organs making the plants resistant to diseases and viruses. In our
investigations with tomato plants, liquid substances based on different organic compounds such
as lignite coal (Humates), waste of food production (Lactate), algeas (Megafol), plant-based
substances (Cudomiks,) and microorganisms such as Bacillus subtilis were used as
biostimulators. The effects of biostimulators were investigated in tomato soilless cultivation, cv.
Ferrari RZ, in the greenhouse of the experimental station in Berlin. Humates, lactates, and B.
subtilis were added to the nutrient solution, single or mixed and well sprayed on the leaves.
Humates improved plant growth even when the EC was very high. In the case of extreme pH
values of 4.5 or 7.5 better growth parameters were recorded when lactate had been added to the
nutrient solution. In some cases, the development of tomato plants was also enhanced by
combinations of humates, lactates, and B. subtilis. The field experiment was carried out on grey-
red soil in the valley of the river Rasa (Istria). Biostimulators were applied on indeterminate,
high beef tomato variety ‘Signora F1° with a training system on one or two branches. PE mulch
foil, fertigation, and trellis were used on the plantation. The influence of the triple treatment on
fruit number, individual fruit weight, yield distribution, time of disease onset, and branch length
was examined. The results of the study show that growing with two side shoots and treating with
Megafol is the superior combination in terms of yield. On the other hand, the cultivation form
with one side shoot in combination with Megafol leads to a better distribution of yields.

Keywords: Solanum lycopersicon L., Humates, Lactates, Bacillus subtilis, Megafol.
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Abstract

Sustainable production of cowpea is anchored on continuous improvement of cultivars through
breeding and selection of desirable genetic traits. This study aimed to assess the phenotypic and
genetic variations among cowpea progenies from a half-diallel crossing scheme involving a
landrace parental donor, GH3684 and four parental recipients (IT97K-499-35, SARC-1-57-1,
PADI-TUYA, UCSO01) to identify superior breeding lines. F4 progenies and parental genotypes
(55) were evaluated on the field in three replications based on randomized complete block
design. The quantitative data were subjected to analysis of variance and correlation. Principal
component and cluster analysis involved both quantitative and qualitative parameters. There
were significant variations (P < 0.05) in morphological and yield parameters among the
cowpeas. The 100 seed weight differed significantly (P < 0.05) among the cowpea breeding
lines, ranging from 11 to 26.8 g with a mean of 20.4 g. UC15-36, UC15-46, UC15-06 and UC15-
51 had the highest avearge100 seed weights of 25.8 g, 24.8 g, 24.7 g and 24.0 g, respectively.
UC15-12 produced the highest grain yield of 2.7 t ha™ and proved superior to the parental
genotypes.. On the whole, 42 % of the cowpea progenies had improved agro-morphological traits
for selection to advance the breeding lines.

Keywords: Breeding, Genetic, Genotypes, Phenotypic, Progenies, and variability
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Abstract

Mediterranean sages (Salvia spp.) could be ideal for use in xeriscaping, as bee-friendly plants or
in green roofs. Salvia fruticosa, S. officinalis, S. pomifera ssp. pomifera, S. ringens and S.
tomentosa, along with five new interspecific hybrids of them, were evaluated for their growth
under regular (every 2—3 days when substrate moisture 17-23% v/v) and limited irrigation (every
4-5 days when substrate moisture 7-13% v/v), in a Mediterranean extensive green roof. A
substrate (grape-marc compost: perlite: pumice, 3:3:4, v/v), with 10 cm depth, was used. S.
pomifera ssp. pomifera x S. ringens and S. officinalis x S. pomifera ssp. pomifera survived at the
highest percentage. Limited irrigation resulted in the reduction of aboveground and root biomass
of all sage types, but to varying degrees depending on sage type. S. officinalis, S. officinalis x S.
ringens and S. pomifera ssp. pomifera x S. ringens showed the lowest aboveground biomass
reduction, in contrast to S. fruticosa that showed the highest, while S. officinalis, S. ringens, S.
officinalis x S. pomifera ssp. pomifera and S. pomifera ssp. pomifera x S. ringens showed the
lowest reduction in root biomass. All studied sage types, with a reservation for S. fruticosa, grew
satisfactorily under limited irrigation, being suitable for sustainable exploitation in xeriscaping,
including extensive green roofs in arid regions. Especially the hybrids of S. officinalis or S.
ringens or S. pomifera ssp. pomifera were found to be even more resistant to limited irrigation
than their parental species.

Keywords: Salvia fruticosa, Salvia officinalis, Salvia pomifera ssp. pomifera, Salvia ringens,
Salvia tomentosa
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Abstract

Mediterranean sages (Salvia spp. family Lamiaceae) are readily propagated by stem cuttings.
However, their rooting efficiency may be affected by season because of differences in mother
plant physiology and climatic conditions. In the present study, stem-tip cuttings of Salvia
fruticosa, S. officinalis, S. pomifera ssp. pomifera, S. ringens and S. tomentosa, 8-12 cm long,
were collected from greenhouse grown mother plants at the end of November 2020, February,
May and August 2021, indicative of four seasons. The aim was to define the most appropriate
period for effective rooting of cuttings for each species that could enhance their potential use in
floriculture industry through the regeneration of selected genotypes. Cuttings were treated with
dusting powder for soft wood cuttings Rhizopon (0.5% w/w IBA) and were placed for rooting on
peat-perlite substrate 1:1 (v/v) in a mist for 2 weeks. Then, they remained on the greenhouse
bench in a semi-shaded bench for another 4 weeks. Cuttings of all species rooted more efficiently
during the period from autumn to spring, excepting S. fruticosa, whose cuttings rooted at the
lowest percentage in spring, probably because of insufficient lignification, while they presented
high rooting percentage in summer similar to that of autumn and winter. Therefore, propagation
of studied Salvia spp. by stem-tip cuttings was feasible throughout the year, although rooting
percentages were reduced during spring (for S. fruticosa) and summer (for all species, excepting
S. fruticosa). By choosing the appropriate season maximum rooting percentages of cuttings can
be achieved.

Keywords: Salvia fruticosa, Salvia officinalis, Salvia pomifera ssp. pomifera, Salvia ringens,
Salvia tomentosa.
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Abstract

Selection in the absence of competition under ultra-low density within promising landraces has
been proposed as a mean to develop new cultivars serving the needs of a sustainable agriculture
under diverse climatic conditions. Runner bean (Phaseolus coccineus L) is a climbing plant of
indeterminate growth type cultivated for dry seeds mostly at mid —high elevations of Greece. It is
the second most economically important bean crop after P. vulgaris L. with a high ability to
tolerate cool climates. The present study aimed to investigate the performance of six inbred lines
derived from a single plant selection among ultra spaced individuals of a runner bean landrace
named “Loggas” from central Greece (Thessaly). These lines along with the initial landrace as a
check were evaluated in a honeycomb R-7 experiment in northern Greece (Florina), during 2021.
At the initial plant reproductive phases, anthesis and pod growth, a severe heat stress was
observed. High day and night temperatures caused shedding of flowers and young pods reducing
thus pod and seed production. The progeny lines under these diverse conditions outperformed the
original landrace showing an increase in the total number of pods up to 27%, the number of pods
reaching maturity up to 64%, in seed weight up to 53% and in the weight of mature seeds up to
74% in the absence of competition. Further research is under way for a final evaluation of the
selected progenies under farming density.

Keywords: Runner bean, Heat stress, Progeny lines, Absence of competition.
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Abstract

The purpose of this work was to evaluate the qualitative characteristics of different inbred lines
of common bean (Phaseolus vulgaris L.) cultivated in two different irrigation treatments (normal
and reduced irrigation) and in farming density conditions in an RCB experiment with three
replications in 2020. The progeny lines originated from individual high (HY) and low-yielding
(LY) plants of second-generation lines of the determinate type bean varieties Iro, Pirgetos and
Lingot Suisse selected in honeycomb design trials under normal and deficit irrigation treatments
during the 2019 growing season. Hydration%, seed coat%, ash%, protein, fibrous substances and
fat concentration and cooking time were determined. Under water stress there was a statistically
significant increase in hydration%, protein concentration, fiber% and cooking time compared to
the normal irrigation treatment for almost all genotypes evaluated. Ash concentration was
significantly higher under full irrigation whereas fat% and seed coat% were not affected by water
stress. Although the genotypes differed significantly for almost all quality characteristics
evaluated except ash% and cooking time when the HY inbred lines were compared with the
original variety from which they originated during the initial selection, they had similar behavior
regarding seed quality traits in both normal and reduced irrigation compared to the original
genotypes. Furthermore, most of the HY inbred lines had significantly higher yield than the
original genotypes in both irrigation treatments thus providing evidence that intracultivar
selection for high-yielding ideotypes under adverse conditions is feasible without degrading
quality traits.

Keywords: Dry bean, Water stress, High yielding lines, Seed quality traits.
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Abstract

Common bean (Phaseolus vulgaris L.) is one of the most significant pulses in Greece with
increased cultivated areas in recent years. In 2019, individual high (HY) and low-yielding (LY)
plants of second-generation lines of the determinate type bean varieties Iro, Pirgetos and Lingot
Suisse were selected in R21 honeycomb design trials under normal and deficit irrigation
treatments. In 2020, ten single plant inbred lines together with the three original varieties (three
HY and one LY line from Pirgetos, four HY and one LY line from Iro and one HY line from
Lingot Suisse) were evaluated in a randomized complete block design experiment with three
replications at farming density under full and 50% irrigation. Days to start of flowering and plant
height were not affected by the low irrigation treatment but there were statistically significant
differences between the different genotypes. Water stress significantly reduced the number of
pods plant™ and the yield of all genotypes studied, from -14.86% to -35.04%, but without a
statistically significant difference between the genotypes. When the HY inbred lines were
compared with the original variety from which they originated during the initial selection, they
had much better behavior in both normal (from +4,32% up to +30,91%) and reduced irrigation
(from +6,88% up to +40,04%) compared to the original genotypes. These superior lines will be
further evaluated in different environments with the aim to identify and develop improved
genotypes which could perform better under adverse conditions.

Keywords: Dry bean, Water stress, High yielding lines, Normal density.
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Abstract

Wheat products contribute about 20% of the protein and calories in the human diet. The
cultivation of durum wheat (Triticum turgidum L. var. durum) is particularly important for the
countries of the Mediterranean basin, where the main part of its cultivation is concentrated
worldwide. In Greece, durum wheat ranks second based on cultivated area, which in the last 30
years varied from 0.2 to 0.35 million ha. It is also a particularly important product in Greece, due
to its use in domestic industry and its highly exportable product. A selection of more than 80
varieties are commercially available for growers. There is a limited information for the over-
location evaluation of productivity and quality of these varieties. The aim of this work was the
over-environment evaluation of 15 commercial varieties of durum wheat in four different
environments of Central Macedonia-Greece, which is one of the most important regions in the
cultivation of durum wheat. The experimental design was a randomized complete block design
with four replications and the plot size was 12m? Yield, plant height, earliness, as well as other
agronomic, physiological and quality characteristics were recorded, and the genotypes were
evaluated according to these characteristics. Varieties with high yield, good quality and general
adaptability to the evaluation environments were identified. The results could contribute to
higher productivity and more stable production of durum wheat in Central Macedonia-Greece,
leading to an increased income for the farmers.

Keywords: Yield, Adaptability, Over-location evaluation.
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Abstract

The cultivation of durum wheat is particularly important for Greece, as it covers an area of 0.2. -
0.35 million ha. Durum wheat contributes significantly to the uptake of protein and calories in
the human diet. The main quality characteristic of durum wheat is the protein content, which is
related to nitrogen fertilization. The purpose of this work was to evaluate 15 important
commercial varieties of durum wheat for production and quality characteristics, in different N
fertilization applications. The experiments were conducted at the farm of the Institute of Plant
Breeding and Genetic Resources, in Thessaloniki-Greece during the 2021-22 cultivation period.
The experimental design had two factors with four replications and an experimental plot of
12m?. The first factor was the top-dressed application of the same N rate (one-dose or split in 2-
times), and the second was the 15 varieties. Yield, plant height, earliness as well as other
agronomic, physiological and quality characteristics were recorded. Differences between
cultivars were found for most traits, while it was identified for cultivars where differential
fertilization increased protein content. The outcome of this experiment will help farmers with the
proper selection of cultivar and nitrogen fertilization in order to succeed increased productivity
of this high-quality product.

Keywords: Yield, Protein, Cultivar, Nitrogen.
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Abstract

Growing Degree Days (GDD) have been used extensively to predict development stage and
anthesis dates of globally important crops such as sunflower (Helianthus annuus). The most
common mathematical formula used to calculate daily GDD is GDD = Tayer- Toase, Where Tpase IS
the base temperature (°C), Taver = 0.5'(Tmax+ Tmin), Tmax and Tmin are the daily maximum and
minimum temperature (°C). Researchers have proposed thresholds on the formula variables
outside which there is no biological impact, resulting in different methods of GDD calculation
and different results. The methods that have been proposed are: i) if T,y is Outside the range set
by Thase and Typper temperature thresholds, to be equal to the nearest threshold, ii) if Tmax OF Tmin
are outside the range set by Tpase and Tygper temperature thresholds, to be equal to the nearest
threshold, iii) if Tayer IS lower than Tpase t0 Set equal to Tpase and i) if Tryax OF Trin are lower than
Thase t0 set equal to Tpase. In this work we tested these methods to evaluate their performance in
predicting sunflower flowering dates in Greece for various Tpase and Typper. The data used
comprised to daily Tmax and Tmin, from 10 sunflower growing periods in Central Greece, from
crop emergence to flowering. The least Coefficient of Variation (%CV) of accumulated degree
days until flowering was used as a performance criterion. The results showed that there must be
an upper and lower temperature threshold, and the values best predicting sunflower anthesis were
Thase=4 °C and T ypper=30 °C.

Keywords: Sunflower (Helianthus annuus), Growing Degree Days (GDD), development stage of
crop, Greece.
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Abstract

The introduction of new hybrids and clones suitable for xeriscaping is a challenge for modern
floriculture. The Mediterranean sages Salvia ringens and S. pomifera ssp. pomifera are
unexploited versus S. officinalis and S. fruticosa that are widely used in floriculture and
medicinal industry. The present study was conducted to test quantitative and qualitative
morphological traits to find suitable descriptors for the discrimination of new Salvia hybrids.
Morphological characteristics were used to study new hybrids, i.e., OR (S. officinalis x S.
ringens), FR (S. fruticosa x S. ringens), PR (S. pomifera ssp. pomifera x S. ringens). A total of
eight quantitative (leaf and flower/inflorescence morphometrics) and 14 qualitative characters
(characters of vegetation, flowers and fragrance) were selected and used based on descriptors for
other plant species. One way ANOVA was used for determination of the differences between the
mean values of leaf, stem and flower traits and a dendrogram was generated based on the genetic
distance matrix. S. ringens inherited its segmented leaves and their light aroma to all its hybrids.
PR and FR hybrids formed leaves and inflorescences with intermediate length between their
parents, while the inflorescence length of OR had no difference with S. officinalis. The present
study suggests morphological characteristics to differentiate the new hybrids from their parents
in order to enhance their introduction to the floricultural industry.

Keywords: Dendrogram, descriptors, flower morphometrics, Mediterranean sage, leaf
morphometrics, qualitative and quantitative characters.
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Abstract

Native plant species or clones are an important source of new products for the floricultural
industry. Greek flora is a bank of genetic material due to its biodiversity and includes Salvia spp.
of high potential value, which have not been exploited like other commercial species. The
present study aims to reveal the morphology of two new interspecific hybrids, between S.
officinalis and S. pomifera ssp. pomifera or S. tomentosa, i.e S. officinalis x S. pomifera ssp.
pomifera (OP) and S. officinalis x S. tomentosa (OT). A total of eight quantitative and 14
qualitative characters were selected and used based on descriptors for other plant species. The
first group of characters involved leaf and flower morphometrics and the second characters of
vegetation, flowers and fragrance. One way ANOVA was used for determination of the
differences between the mean values of leaf and flower traits and a dendrogram was generated
based on the genetic distance matrix. OP and OT hybrids found to be closer to S. officinalis. Both
S. officinalis and S. pomifera ssp. pomifera are strongly aromatic plants and their hybrid has a
pleasant distinctive aroma, which is slightly closer to the aroma of S. pomifera. OT is a compact
plant with numerous lateral shoots and a lighter aroma than that of S. officinalis. The present
study revealed morphological characteristics to differentiate the new hybrids.

Keywords: Dendrogram, descriptors, flower morphometrics, Mediterranean sage, leaf
morphometrics, qualitative and quantitative characters.
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Abstract

Three Mediterranean Arbutus species and their natural hybrid, as well as three North American
species and one Californian cultivar of mysterious origin were studied microscopically; a
comparison of the internal anatomy of the flowers of these species is reported for the first time.
Morphological features were found to be similar in general but unique to the Arbutus. However,
the length of the anther appendages, the spurs, seems to provide a heritage trait linking the
Californian cultivar ‘Marina’ to the A. canariensis and support other morphological findings
between the East Mediterranean hybrid, A. x andrachnoides, and its parents A. andrachne and A.
unedo.

Keywords: Anther appendages, blossom, spur, strawberry tree.

124



IRRIGATION AND NITROGEN FERTILIZATION EFFECT ON CHAMOMILE
PRODUCTION IN EAST THESSALY

Kyriakos D. GIANNOULIS*, Foteini LAVDI, Dimitrios BARTZIALIS, Ippolitos
GINTSIOUDIS, Elpiniki SKOUFOGIANNI, Nicholaos G. DANALATOS

University of Thessaly, Dept. of Agriculture Crop Production and Rural Environment, Laboratory of Agronomy and
Applied Crop Physiology, Fytokoy Str., 38446 Volos, Greece
*Corresponding author: kyriakos.giannoulis@gmail.com, kgiannoulis@uth.gr

Abstract

Chamomile (Matricaria chamomilla L.) is an annual plant which belongs to Asteraceae family.
Its flower heads and the essential oil are used for medical purposes. The purpose of this study
was to investigate the effect of irrigation and nitrogen fertilization on chamomile’s flower heads
production. Thus, chamomile was sown in the experimental farm of the Department of
Agriculture, Crop Production and Rural Environment of the University of Thessaly, based in
Velestino area, in December 2020. There was used a split-plot design, with irrigation comprises
the main factor (I; 0 mm, l,: 54 mm), and N-fertilization the sub-factor (N1: 0 kg ha™, Ny: 70 kg
ha®, Na: 140 kg ha™, N4: 210 kg ha™) in four repetitions. To determine the effect of the studied
factors, three harvests were carried out. Irrigation was found to have a critical effect, increasing
the total harvested yield in fresh and dry weight (13: 6.55 t ha*- 1.61 t ha™, I,: 9.59 t ha’- 2.30 t
ha™). Regarding nitrogen fertilization, maximum yield in dry flower heads weight was recorded
by the maximum nitrogen fertilization (N4: 2.12 t ha™). In the case of the interaction the higher
yield in dry weight was measured in the case of irrigated and fertilized under 140 kg ha™ (I,Ns:
2.51 t ha"). Therefore, it could be concluded that chamomile can produce high yields under
supplementary irrigation and nitrogen fertilization which can lead to almost double yield.

Keywords: Matricaria chamomile, irrigation, nitrogen, yield, aromatic-pharmaceutical plants.
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Abstract

Tolerance in xerothermic conditions of the new interspecific sage hybrid S. officinalis x S.
ringens was examined aiming to its exploitation in extensive green roofs and xeriscaping. Two
irrigation frequencies, a regular (every 2-3 days, when substrate moisture 17-23% v/v) and a
reduced (every 3-5 days, when substrate moisture 7-13% v/v) were applied in a greenhouse
(cultivation in 14 cm pots on peat: perlite, 2:1, v/v) and a green roof experiment (cultivation in
10 cm deep substrate mixture of grape-marc compost: perlite: pumice 3:3:4, v/v, alongside with
the parental species, S. officinalis and S. ringens). Both experiments started in April 2021 and
lasted 3 and 5 months, respectively. In the greenhouse, most growth parameters of the hybrid,
i.e., plant height, lateral shoot number and length and aboveground dry weight were not affected
significantly by reduced irrigation, excepting root dry weight which was reduced. In the green
roof, S. officinalis x S. ringens had higher plant height and aboveground dry weight than the
parental species. Under reduced irrigation, all Salvia types had lower plant diameter, as well as
aboveground and root dry weight compared to regular irrigation. S. officinalis x S. ringens
hybrid, as well as its parental species S. officinalis and S. ringens grew satisfactorily under
reduced irrigation, resulting to their recommendation for sustainable use in Xeriscaping,
including extensive green roofs.

Keywords: drought resistance, Mediterranean sage, interspecific hybrid, Salvia officinalis,
Salvia ringens.
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Abstract

Aiming to the exploitation of a new interspecific Mediterranean sage hybrid Salvia officinalis x
S. tomentosa, along with its parental species S. officinalis and S. tomentosa, in extensive green
roofs and xeriscaping, their resistance to xerothermic conditions was examined in a
Mediterranean green roof and in a greenhouse under regular and reduced irrigation. In the green
roof the hybrid and the parental species were grown on 10 cm deep substrate mixture of grape-
marc compost: perlite: pumice 3:3:4, v/v, while in the greenhouse in 14 cm plastic pots, on peat:
perlite 2:1, v/v. Planting took place in April 2021 and the experiment lasted 3 and 5 months, in
the greenhouse and green roof, respectively. Two irrigation frequencies, a regular (every 2-3
days when substrate moisture 17-23% v/v) and a reduced (every 3-5 days when substrate
moisture 7-13% v/v) were applied. In the greenhouse, the hybrid growth was very satisfactory
under reduced irrigation, since only plant height was reduced from all growth parameters
recorded (lateral shoot number and length, aboveground and root dry weight). In the green roof,
S. tomentosa had higher plant height and diameter and aboveground dry weight than S. officinalis
and their hybrid, while root dry weight was higher in the parental species compared to the
hybrid. Reduced irrigation resulted in significant reduction of all growth parameters of all Salvia
types. However, their growth remained satisfactory. So, both the hybrid and its parents are
recommended for sustainable use in xeriscaping, including extensive green roofs.

Keywords: drought resistance, Mediterranean sage, interspecific hybrid, Salvia hybrid, S.
officinalis, Salvia tomentosa
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Abstract

Salvia fruticosa Mill. (Lamiaceae), Greek sage, is a perennial sage species endemic of the
Mediterranean region, part of the macchia vegetation, with a wider distribution from Sicily to
Israel. Aiming to impove and promote the species for ornamental and medicinal use, in the
present work the effect of cytokinin type and concentration on its in vitro propagation was
studied. 6-benzyladenine (BA), zeatin (ZEAT) or meta-Topolin (mT) at 0.0, 0.4, 0.8, 1.6 or 3.2
mg L™ were combined with 0.01 mg L™ 1-naphthaleneacetic acid (NAA) in the culture medium
(solid MS). Shoot tip or single-node explants from microshoots originated from explants excised
from in vitro grown seedlings were used. The response for shoot production was very high in
shoot tip explants (over 90%) in most media, while in nodal explants was slightly lower (75-
85%) when the medium was supplemented with ZEAT or BA. The presence of cytokin
compared to the hormone-free medium promoted slightly the number of shoots produced
decreasing simultaneously their length. However, cytokinin in high concentrations, regardless of
cytokinin type, resulted in the formation of hyperhydrated shoots, which reached up to 62% in
the substrate with 3.2 mg L™ ZEAT. There was an indication that most normal shoots (2.4-2.5
shoots explant) were produced on 0.8 or 1.6 mg L™ BA medium from nodal explants, while the
highest multiplication rate was observed on 0.8 mg L™® mT medium. The increase in
concentration of all three types of cytokins tested resulted in an increase in the number of shoots
produced, but this increase was mainly reflected in hyperhydrated shoots.

Keywords: 6-benzyladenine, hyperhydricity, Mediterranean sage, meta-Topolin, zeatin
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Abstract

Salvia tomentosa Mill. (Lamiaceae) is a Mediterranean perennial sage species, part of the
macchia vegetation. Aiming to impove and promote the species for ornamental and medicinal
use, in the present work the effect of explant type and benzyladenine (BA) concentration on in
vitro blastogenesis of the species was studied. Shoot tip or single-node explants from
microshoots originated from explants excised from in vitro grown seedlings were used. The
explants were cultured on MS medium either without plant growth regulators (control) or
enriched with 0.4 or 0.8 or 1.6 or 3.2 mg L™ BA in combination with 0.01 mg L™
naphthalynacetic acid (NAA). Shoot tip explants responded at higher percentage (59-66%) to
form shoots compared to nodal ones (27-48%), at BA concentration 0.4-1.6 mg L™ In the
control, both explant types produced shoots at the same higher percentage (67-69%), whereas at
3.2 mg L™ BA the lowest percentage of shoot production was observed (16-21%). The
percentage of explants that produced hyperhydrated shoots was 13-33%, depending on the
treatment. More shoots (1.6-1.7) were produced at 1.6 mg L™ BA from shoot tip explants and at
0.0-0.8 mg L™* BA from nodal explants, whereas the number of hyperhydrated shoots was
highest (2.1-2.9) at 1.6 (only for nodal explants) or 3.2 mg L™ BA. The highest multiplication
rate and the longest shoots (5.1-5.8 cm) with the highest node number (4.8-5.0) were observed in
the control for both explant types, followed by the response at 0.4 mg L™ BA. In conclusion, the
increase of BA concentration resulted in an increase in the number of produced shoots, but
hyperhydricity was increased simultaneously.

Keywords: benzyladenine (BA), hyperhydricity, Mediterranean sage, micropropagation, native
plant

129


mailto:mpapaf@aua.gr

THE EFFECT OF FERTILIZATION REGIMES ON GROWTH AND CHEMICAL
COMPOSITION OF CICHORIUM SPINOSUM PLANTS

Nikolaos POLYZOS*, Maria KOMPOCHOLI*, Alexios ALEXOPOULOS?, Maria Ines DIAZ®,
Beatriz PASCHOALINOTTO?, Lillian BARROS?®, Spyridon A. PETROPOULOS?

University of Thessaly, Department of Agriculture, Crop Production and Rural Environment, Fytokou Street,
38446, Volos, Greece
2University of the Peloponnese, Department of Agriculture, 24100, Kalamata, Greece
*Mountain Research Centre (CIMO), ESA, Polytechnic Institute of Braganga, Campus de Santa Apolénia, 1172,
5301-855 Braganca, Portugal
*Corresponding author: spetropoulos@uth.gr

Abstract

In the current study, it was evaluated the effect of different fertilization regimes on growth and
chemical composition of Cichorium spinosum plants. The experiment took place at the
experimental field of University of Thessaly. Young seedlings after emergence were transplanted
in 2 L plastic pots containing peat and perlite (1:1, v/v). Seven treatments were used which
varied in the amounts of N:P:K namely 100:100:100, 200:100:100, 200:200:200, 300:100:100,
300:200:200, 300:300:300 ppm ratio of N:P:K, and the control treatment where no fertilizers
were added. Each treatment included fifteen pots (n=15) and all the treatments received the same
amount of nutrient solution (150 mL) per plastic plot. Harvest took place on 26™ of April 2021
where several morphological traits were measured. Regarding the chemical analysis, it was
evaluated the nutritional value of leaves and their content of sugars, organic acids and fatty acids.
Based on the results, the treatments of 100:100:100, 300:200:200 and 300:300:300 recorded the
largest number of leaves, while no significant differences were observed between the treatments
in terms of the fresh weight of leaves. Regarding the chemical composition, there were identified
three sugars, namely glucose, sucrose and fructose, whereas polyunsaturated fatty acids were the
main category of fatty acids due to the high concentration of a-linolenic acid. Quinic acid was
the major organic acid (highest concentrations observed at 300:100:100 treatment), followed by
oxalic and malic acid. In conclusion, the growth and chemical composition of Cichorium
spinosum can be significantly affected by the fertilization regime, while the application of tailor-
made nutrient solution could result in improved yield and quality.

Keywords: Wild edible plants, Cichorium spinosum, nutrient solution, chemical composition.
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Abstract

Menthol mint (Mentha arvensis L.) belongs to the Lamiaceae family and is commercially
cultivated worldwide for its essential oils. The present study evaluated the effect of four different
biostimulant products (Trl: vegetable proteins + amino acids + 5% carboxylic acids; Tr2:
vegetable proteins + amino acids + seaweed extracts; Tr3: Humic & Fulvic Acids Balanced
Solution + seaweed extracts; Tr4d: 35% CaO and 35% SiO, + Calcium Mobilization and
Translocation Factor + 1% Mo, 15% Bo and 30% Zn; and Tr5: control — no biostimulants added)
on field grown mint plants (Mentha arvensis L.) under deficit irrigation supply (I: 33% of field
capacity). Mint crop was established on May 2021, at the experimental field of the University of
Thessaly in Velestino, Greece. Harvest took place on September 19, 2021. The aerial parts of
fifteen plants from each plot were collected and weighed for fresh yield estimation, while a
subsample of 5 plants was air dried at 42°C for further essential oil analysis. After drying, three
batch samples were used to measure the essential oil content with a Clevenger apparatus. Our
results showed that treatments Tr2 and Tr3 recorded statistically significant higher fresh weight
(producing about 1.3 t ha™) and essential oil yield (10.8 kg ha™) compared to the rest of the
biostimulant treatments, as well as to the control treatment (fresh biomass and oil yield; 0.8 t ha”
'and 4.7 kg ha™*, respectively). In conclusion, it is clearly shown that the tested biostimulants can
alleviate the negative effects of deficit irrigation by increasing fresh biomass yield while at the
same time increasing oil yield of mint.

Keywords: Mentha arvensis L., seaweed extracts, humic and fulvic acids, aminoacids.
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Abstract

Menthol mint (Mentha arvensis L.) belongs to the Lamiaceae family and is commercially
cultivated worldwide for its essential oils. The present study evaluated the effect of four different
biostimulant products (Trl: vegetable proteins + amino acids + 5% carboxylic acids; Tr2:
vegetable proteins + amino acids + seaweed extracts; Tr3: Humic & Fulvic Acids Balanced
Solution + seaweed extracts; Tr4d: 35% CaO and 35% SiO, + Calcium Mobilization and
Translocation Factor + 1% Mo, 15% Bo and 30% Zn; and Tr5: control — no biostimulants added)
on field grown mint plants (Mentha arvensis L.) under deficit irrigation supply (I: 33% of field
capacity). Mint crop was established on May 2021, at the experimental field of the University of
Thessaly in Velestino, Greece. Harvest took place on September 19, 2021. The aerial parts of
fifteen plants from each plot were collected and weighed for fresh yield estimation, while a
subsample of 5 plants was air dried at 42°C for further essential oil analysis. After drying, three
batch samples were used to measure the essential oil content with a Clevenger apparatus. Our
results showed that treatments Tr2 and Tr3 recorded statistically significant higher fresh weight
(producing about 13 t ha™') and essential oil yield (108 kg ha™) compared to the rest of the
biostimulant treatments, as well as to the control treatment (fresh biomass and oil yield; 8.1 t ha”
'and 47 kg ha™, respectively). In conclusion, it is clearly shown that the tested biostimulants can
alleviate the negative effects of deficit irrigation by increasing fresh biomass yield while at the
same time increasing oil yield of mint.
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Abstract

Cultivation of wild species is often faced with low germination and seedling emergence rates as
well as poor stand establishment. Therefore, this study aimed at investigating the effect of
various priming treatments to promote germination of Scolymus hispanicus L., Sonchus
oleraceus L., Crithmum maritimum L., Cichorium spinosum L. and Portulaca oleracea L. (two
populations). Seed priming was achieved by different physical and chemical treatments, namely
hydropriming, NaCl (50, 100 mM), gibberellic acid (10, 50, 100 uM) and ascorbic acid (50, 100
mg L™), while non-treated plants served as controls. Priming effects were assessed on
germination percentage, seed water absorbance, shoot and root length and seedling vigor index.
Seed priming drastically affected all traits in a species and genotype depended manner, as
pronouncedly evidenced in S. hispanicus which showed the highest germination and growth
rates. S. oleraceus was benefitted from osmo-priming, especially at 50 mM NaCl, both in terms
of germination and seedling growth, whereas C. maritimum and C. spinosum showed enhanced
germination and growth rate at 50 uM and 10 uM GAg. The latter species, also showed enhanced
germination capacity at 100 mg L™ ascorbic acid. In contrast, the germination potential of P.
oleracea was not positively affected by chemical seed priming, as populations 1 and 2 showed
enhanced germination rate either at controls or hydro-primed seeds respectively. Collectively,
our findings suggest the potential stimulatory effect of priming treatments on germination of
wild edible species, thus providing better prospects for their cost-effective commercial use as
alternative/complementary cultivated crops.

Key words: seed priming, wild edible species, osmo-priming, germination percentage, seedling
vigor index.
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Abstract

Salinity is undoubtedly one of the most severe environmental factors, leading to considerable
yield and economic penalties to a wide range of cultivated crop species. Given that pumpkin is
relatively sensitive to increased salinity, this study aimed at determining the seed germination
and seedling growth potential of selected pumpkin germplasm under salt stress conditions as a
means to identify salt tolerant cultivars at early growth stages. The genetic material consisted of
one commercial variety (Fytro FS 243) and six local landraces, whereas salt stress was imposed
by different concentrations of NaCl (0, 100, 200 and 300 mM). Stress tolerance was evaluated on
the b