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CERTIFIED ORGANIC SEED PRODUCTION FROM VEGETABLE
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PRODUCERE DE SIFMANHI CERTIFICATIF ECOLOGI C DI
CREATE LA SCDL BACAU

AVASILOAIEI Dan loan", BREZEANU Creola ,A MB | R $ilvica,
CALARA Mariana andBREZEANU Petre Marian?

Veget abl e Research and Devel opment Station Bactu,
600388, Tel. 0769.067.351;rail sclbac@legumebac.ro

Correspondence addressavasiloaiei_dan_ioan@yahoo.com

Abstract

This research delves into certified organic seed production of vegetable varieties developed at the Vegetable Research and
Devel opment St at i study fdladeR ® Sgnificdhtemphasis onlthe garamount importance of biodiversity

in sustainable agriculture, while cautioning against the pitfalls of monoculture, exemplified by historical events sach as th
Great 1 rish Famine. Tigatingrsuch resks arfd fosMdrig Sgri@iburakresilience is amderscored.
Ultimately, this paper serves as a holistic exploration of certified organic seed production, integrating considerations of
ongoing projects and the distinctive characteristics ofvbigetable varieties developed. The findings aim to contribute to a
deeper understanding of sustainable agriculture and inspire practices that prioritize ecological harmony and food security.

Keywords:certified organic seeds, agricultural biodiversiggricultural resilience, food security, sustainability.

Rezumat

Aceastt lucrare propune o0 investigaWwie ambnunWwitkt a pro
din soiuri de | egume de zDBezvoltarapt een tl rau Slt eagwui nui nceual tduer tCe(rS@DOLa)r
o importanwt deosebitt rolul ui centr al al biodiveesitiLwi
asociate monoculturii, ilustrate prin evenimente istorice notorii precum M&eaa met e | r |l andezt. Ac
asupra implicktrii esenwiale a SCDL Bactu “"n gestionarea
esenwt, aceastt lucrare se constitui e eca eani exvel cercarl e gd an
aspecte fundamentale privind proiectele “"n curs de desft
cadr ul uni tEwii. Concluziile extrase ~ Oi pggmei @gricultud £ c o n
durabile, servind drept surst de inspiraWwie pentru i mpl e
Oi asigurarea securittewii alimentare.

Cuvinte cheie: s emi nWwe ecol ogice certifilciagrewt ba @rdditoerlrta,]l it merEtua:
sustenabilitate.

INTRODUCTION

The intricate interplay between agrobiodiversity, nutrition, health and the environment, within
the context of organic agriculture (OA), represents a dynamic system characterizedtibyous
change (Gomiero, 2021). The multidimensional connections among these factors and their collective
impact on sustainable and resilient agricultural systems are paramount for achieving sustainability in
current agricultural practices i 1).

Agrobiodiversity, encompassing a diverse array of crops, livestock, and microorganisms, forms
the foundation of OA. The continuous evolution of agrobiodiversity contributes to the resilience of
ecosystems, fostering adaptability to environmental changes ifigdtmg risks associated with pests,
diseases, and climate variability (Kahane et al., 2013).
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AGROBIODIVERSITY

RELATIONSHIP
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ENVIRONMENT CONTINUOUS NUTRITION

CHANGE

HEALTH

Fig. 1. Interdependencies within agricultural systemél nt er ac "Hi uni Il e din cadrul sisteme

The dynamic nature of agrobiodiversity directly influences the nutritional composition of food
produced in OA. Diverse crop varieties and species contribute to a more varied and-ncitrieiet,
addressing micronutrient deficiencies and promoting humeaith (Graham, 2001; Li, 2020).

The relationship extends beyond individual components to the overall health of ecosystems.
Agrobiodiversity supports ecological balance, enhancing soil fertility, water retention, and pest control
(Dwivedi et al., 2013). fie continuous evolution of agrobiodiversity within OA contributes to the-long
term health and resilience of agricultural landscapes.

The nutritional quality of diverse crops derived from agrobiodiversity positively impacts human
health Johns, 200} A diet rich in diverse, nutrieatlense foods is associated with lower rates of
malnutrition and dietelated diseases (Mustafa et al., 2021). Additionally, the reduced use of synthetic
inputs in ecological agriculture minimizes the potential health risks agsdavith chemical exposure
(Horrigan et al., 2002).

Organic agriculture, rooted in agrobiodiversity, emphasizes adaptive management strategies
(Jackson et al., 2012). As environmental conditions evolve, diverse crop varieties exhibit varying
degrees of mlience and adaptability, enhancing the system's capacity to withstand and recover from
disturbances (Urruty et al., 2016).

Agrobiodiversity contributes to the provision of ecosystem services, including pollination,
natural pest control, and water puréion (Garbach et al., 2014). These services, in turn, enhance the
sustainability of OA and positively impact both environmental health and agricultural productivity
(Rehman, 2022).

The continuous change in agrobiodiversity, nutrition, health, and th&oement form
dynamic feedback loops. These loops create opportunities for continuous improvement, where
scientific insights and innovations in OA contribute to enhanced understanding and informed -decision
making for sustainable practices.

The wealth ofplant species on Earth represents a vast and largely untapped resource for
ensuring food security and sustaining human populations. The facts that approximately 30,000 out of
the known 250,000 plant species are edible, with around 7,000 historicallgdifiliz food and only
120 currently cultivated, underscore the immense potential of biological diversity in addressing global
food challenges (Fig. 2).

9
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The staggering number of plant species yet to be explored and integrated into our food systems
highlights the untapped potential within biological diversity. Beyond the limited subset currently
cultivated, a vast array of plant species remains unexplored, potentially offering valuable traits such as
disease resistance, adaptability to climate change, andi@thautritional content. Diversifying our
food sources by tapping into a broader range of edible plant species enhances the resilience of
agricultural systems (Zsogon, 2022). A diverse array of crops is better equipped to withstand
environmental stressesicluding pests, diseases, and the impacts of a changing clinsetéchhane,

2015).

The cultural and culinary diversity embedded in the utilization of various edible plant species
enriches human diets and contributes to the preservation of traditinoaleklge (Sarkar, 2020).
Harnessing this diversity not only supports local economies but also promotes a more varied and
nutritious global diet.

The utilization of a greater number of plant species can contribute to enhanced nutritional
security by providig a wider spectrum of essential nutrients (Frison, 2011). This is particularly
significant given the role of diverse diets in preventing malnutrition andreleed health issues.
Integrating a broader range of edible plant species into agricultucigesaaligns with principles of
sustainable agriculture. This approach promotes biodiversity conservation, reduces reliance on a few
staple crops, and fosters agroecosystems that are more balanced and resilient over time (Barrios, 2020).

The fact that oly nine plant species currently provide more than 75% of human food, and three
species contribute to over 50%, underscores the vulnerability of our food systems. Expanding the range
of cultivated and consumed plant species is crucial for building morestralnd sustainable global
food security.

The untapped biological diversity of edible plant species represents a critical frontier in
addressing the challenges of food security, nutrition, and environmental sustainability (Ray, 2020).
Exploring and integratg a broader spectrum of plant resources into our agricultural systems can
contribute to building resilient, diverse, and sustainable food systems for the future (Rehman, 2022).
This takes on added sigrmuéinceconsidering there are defining examples frtma past illustrating
what can happen when the food system relies on monoculture, with shortages in biodiversity having
fatal consequences (see the case of the Irish Potatod-amised by the potato blight).

The Irish Potato Famine, which occurred betwé845 and 1852, was a devastating event with
profound implications for both Irish society and agricultural history (Powderly, 2019). From a
scientific perspective, the primary cause of the famine was the introduction and rapid spread of the
potato blight a devastating plant disease caused by the pathirtiggophthora infestansn oomycete,

a type of water mold, responsible for the potato blight, that thrived in the cool, moist climate of Ireland,
creating ideal conditions for its rapid spread (Turn@35).

The Irish farmers primarily relied on a single potato variety, the Lumper, which was highly
susceptible to the pathogen. This lack of genetic diversity made the entire potato crop vulnerable to the
disease. The widespread adoption of monocultueectiitivation of a single crop over extensive areas,
contributed to the severity of the famine (Yoshida, 2013). Monoculture increases the risk-stdege
crop failure when a specific pathogen affects the favored crop (Grada, 2004). The agricultticdspra
of the time, including the prevalence of small landholdings and the reliance on a single crop for
sustenance, exacerbated the impact of the blight. The famine had a lasting impact on the genetic
diversity of the Irish population (Kinealy, 2006). Tpepulation decline and migration resulting from
the famine influenced the genetic composition of subsequent generations, with potential implications
for disease susceptibility and adaptation.

10
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Biological diversity for food: a leargly untapped resource

Of the 250 000 plant species
known to humankind:

g \more than 30 000 plant species are edible

about 7 000 have been used for food

/some 120 are
’ cultivated toda

9 provide more than
75% of human food

only 3 provide more than
50% of human food

Fig. 2. Biological diversity for food (Source FAOi SEED OF LIFE) / Varieta ea bi ol ogict “n scop alin

Thus, the Irish Potato Famine serves as a cautionary tale for modern agriculture, emphasizing
the importance of biodiversity and resistant crop varieties in mitigating the impatantfdiseases.
Scientific advancements in breeding dise@sastant crops, genetic engineering, and sustainable
agricultural practices have since been developed to address such challenges.

Fig. 3. Irish potato famine (www.unfortunatehistory.com)/Cr i za al i mentart din I rland cauzatté

In light of the context outlined above, the production of certified organic seed from vegetable
varieties represents a crucial endeavor for sustainable agricultuneddtscores the importance of
preserving biodiversity and cultivating resilient, environmentalgndly crops. This initiative not
only guarantees the availability of higjuality organic seeds but also advocates for the-tenyg
health and sustainaliyf of our agricultural ecosystems.

MATERIALS AND METHODS

A thorough literature encompassed the significance of plant biodiversity, underlining its crucial
role in sustainable agriculture. Insights from various sources were synthesized to portray the global

11
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context, with a specific focus on the impact of ceifteganic seed production. It includes a historical
perspective on plant biodiversity, acknowledging its paramount importance in shaping agricultural
practices over the centuries. Notable examples, such as the Irish Potato Famine, were examined to
underscee the risks associated with monoculture and the vital role of diverse plant species.
Afterwards, ther ol e of VRDS Bactu was analyzed, emph
agricultural research and development. Specific milestones, projects, artd/ésitimere identified to
showcase the station's significant impact on local and global agricultural practices.

A proprietary database was created, incorporating data derived from internal records at the
Veget al Research and Dev e Thspataase inchided information OV R D £
vegetable varieties developed at VRDS Bactu,
specific time periods. Data extraction from internal records included details on the origin, breeding
history, andunige attri butes of vegetable varieties de
empl oyed at VRDS Bactu for the development of ¢
was placed on understanding the methodologies and innovations appliedatcesrthe genetic
diversity and adaptability of the seed stock. The final step involved synthesizing the collected data,
identifying overarching themes, and providing a comprehensive study on certified organic seed
production from vegetable varieties createat VRDS Bactu. Concl usions
to contribute valuable insights to the broader scientific community.

RESULTS AND DISCUSSIONS

Overview

VRDS Bacau was founded off $eptember 1974, celebrating its jubilee this y&ae institute
is dedicated to several key areas, reflecting its commitment to sustainable agriculture and ecological
practices. The main directions of VRDS Bacau are described in Figure 4 and include as follows:

Conservation of Vegetable Species Diversity VRDS Bacau isactively involved in the
preservation and conservation of diverse vegetable species. This includes efforts to safeguard genetic
resources and maintain biodiversity within the agricultural landstlameigh missioncollection,
material exchangeand breedirg. The material is conserved ex situ and safety duplicateiihai
Cristea’Suceava Genebank

Plant Breeding for the Ecological and Conventional System The institute focuses on
developing and promoting breeding techniques that are suitable for botigieablnd conventional
farming systems. This approach aims to address/dhied farmersdemands according to different
species challanges and particularities

Development of Modern Technologies for Seed ProductionVRDS Bacau is at the forefront
of research and development in modern technologies related to seed production. This involves
leveraging innovative methods to enhance the quality and efficiency of seed production for various
vegetable species.

Elaboration and Implementation of Environmentally Friendly Cultivation Practices - The
institute is dedicated to formulating and implementing environmentally friendly cultivation practices.
This includes advocating for sustainable farming methods that minimize mmamal impact while
maintaining productivity.

On-Farm Validation - VRDS Bacau engages in -éarm validation activities to ensure that
research findings and innovations are practical and effective irwogld agricultural settings. This
approach helps liige the gap between scientific advancements artdesground application.

Education and Lifelong Learning - VRDS Bacau is committed to education and lifelong
learning in the field of agriculture. This includes providing training and resources to farmers,
researchers, and other stakeholders, fostering continuous improvement and knowledge dissemination.

12



ACTA AGRICOLA ROMANW©Ayme 6 Year6, No.6.2.

Thus, VRDS Bacau stands as a prominent institution contributing to the advancement of
sustainable agriculture, biodiversity conservation, and the adoptiomodern technologies in seed
production. The institute's multifaceted approach underscores its role in promoting environmentally
friendly and innovative practices within the agricultural sector.

CONSERVATION OF
VEGETABLE SPECIES

DIVERSITY

PLANT BREEDING FOR
~\y\ xSl BOTH ECOLOGICAL AND

L e ! CONVENTIONAL
Por

SYSTEMS

Fig. 4. VRDS Baau mission and main objectivesMi si unea Hi principalele obiective al

Pioneer in Organic Farming

I n the early 1990s, at VRDS Bactu was estab
by the late Dr. Eng. Stoian Lucian, director of the unit.

The 1995 certification ensed the conditions for conducting extensive research for the
development of practices and methodologies specific to the ecological system, which are continuously
refined and successfully implemented on farms:

- Studies and research have been conducteddiaegahe suitability of new plant species and varieties

for organic farming;

- Crop rotations and specific planting schemes for an organic vegetable farm have been implemented;

- Methodologies and practices for weed control have been developed and intptbimeithe organic

farm; soil fertility management is also part of the overall approach;

- New methods and practices for combating pathogens and pests in organic crops have been
experimented with;

- New techniques for seed production have been develogkomghemented on the organic farm; the
development of modern techniques for organic seed production includes the multiplication of
organically certified vegetable seeds;

Overall, V R Ee8ified @B vakiaties(M3af@ vegetables20 for flowers and muki
purpose plants), both for conventional and organic system, out of which 32 are patemisdalso
developed 115 cultivation and conservative breeding technologies.

The unit owns its own germplasm collection.

The VRDS Boa s toactively comstribute to local, regional, and national development
by addressing issues arising from the current context of climate change, environmental pollution, and
biodiversity loss: healthy food and an unpolluted environment.

The intrinsicrel ati onship between VRDS Bactu and Or
and national projects

13
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Regarding organic agriculture within VRDS
vegetable genotypes suitable for cultivation in organic agriculture and mulgpyganically certified
seeds from superior biological categories. A crucial emphasis on preserving the diversity of vegetable
and flower species and conserving valuable genetic resources.

Knowing that collaborative efforts facilitate the exchange of kedgé and best practices, fostering
innovation in organic vegetable breeding and supporting farmers in implementing successful and
sustainable agricultural techniques, VRDS has been part in two major projects.

BRESOV (Breeding for Resilient, Efficient ar®lstainable Organic Vegetable Production) It
was carried out by a consortium of 22 partners from 13 countries in Europe, Asia, and Africa, with the
overall objective of improving the competitiveness of three important vegetable species (broccoli,
beans, ath tomatoes) in an ecological and sustainable environment. The overall aim was to increase
plant tolerance to biotic and abiotic stress and to adapt varieties to the specific requirements of organic
production processes with minimal inputs.

The comprehensey RO_ECOBREED project "Agriculture for Tomorrow Ensuring
Environmental Sustainability through Increased Competitiveness in Organic Plant Breeding™ included
the implementation of four component projects and was carried out by a consortium comprising three
R&D wunits for vegetable growing in Romani a: V F
institution: USAMV | a'Hi , and a National R&D I n
and the food industriy INMA Bucharest.

The project's goalsonsisted of developing significant support through new knowledge and
newly created genetic resources to strengthen the organic farming system in the imminent context of
climate change. Creating feasible models for improving and cultivating other vegspaaiies in an
organic system.

The challenges of the project included ensuring germplasm collections and working protocols
for improving vegetable species, as well as obtaining resistant genotypes adapted to organic
agriculture.

Planning organicallycertif i ed seeds production at VRDS Ba«

The structuring of organic certified seed |
stages:

- Conservative selection and the production of basic seaatking methods based on knowledge of
genetics (cytogeneticsid population genetics), breeding (selection methods), and bion{&igcs);

- Multiplication and production of certified seeds;

- Conditioning, storage, and commercialization of seett®e raw seed, obtained after the extraction
operation, is broughb the specific technical quality conditions expressed by indicators provided by
the current legislation (relative humidity, germination, physical purity, phytosanitary condition, etc.);

- Control and certification of seed qualitycarried out by the Nainal Inspection for Seed Quality
(INCS) and the Territorial Inspectorates for Seed Quality and Planting Material (ITCSMS), which are
under the authority of INCS. This stage is further divided into: 1. Crop inspection and certification
consider the biologal value of seeds as carriers of the characteristics of the variety; 2. Seed analysis in
the laboratory and issuing cultural value certificates; 3.-8astrol of seeds, which involves verifying

the biological value of seeds after they have been produced

- In addition, for organic seeds production, the certification authority conducts one or two inspections
annually, following which a comprehensive inspection report is issued. This report, in turn, forms the
basis for issuing the certificate of conforynibr organic products.

14
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Producing new varieties of vegetables

VRDS Bactu provides seeds of superior bi ol
species, technological assistance in vegetable farms; diversificafi the vegetable and flower
assortment through the creation of new khiginformance genetic resources; conservation of valuable
plant genetic resources; development of modern cultivation technologies for both conventional and
ecological systems.

The ve@table varieties available for commercialization in the year 2024 are described by
Brezeanu and Brezeanu (2021), as follows:

'DELICIOSUL" sweet corn variety (§ 9) is distinguished by a high content of soluble
carbohydrates, offering a pleasant &athnced taste. The cob has a cylindrical shape, ranging from 18
to 22 cm in length, with a fresh cob weight of 300 g. This variety exhibits high ecological plasticity,
and the boiled or roasted kernels are highly appreciated by consumers, with a pnopgotidial
exceeding 15 t/ha. It is resistant to pathogenic agents, making it a recommended choice for cultivation
in organic farming systems.
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Fig 9.'DELICIOSUL' sweetcornvariety/Soi ul de porumb zaharat ADeliciosul o

'DARIANA BAC' bell pepper(Fig. 10) - plants exhibit moderate vigor and require 1%
days until the onset of harvesting; at technological maturity, the fruits are ygiéem and turn to a
bright red at physiological maturity; the average weight of the fruits ranges fretd09§, with
dimensions between 9HBL.5 cm in length, 7:8 cm in diameter, and pulp thickness e® 8m; the
fruits feature sweet, thick, and crunchy pulp, making them suitable for fresh consumption or various
culinary preparations and processing.

Fig 10. 'DARIANABAC' bell pepper variety/Soi ul de ardei gras ADarianabaco

'BACUNI' tomato variety(fig. 11) - was developed to meet the demands of growers seeking to
reduce labor costs associated with the labtansive process of pruning, without cammising the
guantity and quality of the yields obtained; the plants have a determinate growth habit, reaching heights
between 65/5 cm; it requires 10215 days from germination to the first harvest; the fruits are round
and slightly flattened, with godfirmness and resistance to cracking. They weigh between 90 and 150
g, with a dry matter content of over 6%, suitable for both fresh consumption and processing into juice
and paste; advantages of the variety include: (a) successful cultivation withoutgpama support
systems; (b) sweet fruits with resistance to cracking, suitable for both fresh consumption and
preservation.
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Fig. 11. 'BACUNI tomato variety /Soi ul de tomate ABacuni o

'CREOLICA' round pepper varie(§ig. 12) - is a semiearlyvariety with a vegetation period of
120 days; the fruit arrangement is individual in a serect position, with a rounfliattened shape and
a smooth surface; fruit color at technological maturity is green and at physiological maturity it is bright
red; peicarp thickness is 14 mm and the average fruit weight is2585g.

ARDEI GOGOSAR
CREOLICA

Fig. 12. 'CREOLICA" round pepper variety /Soi ul de ardei gogoHar ACreolicabd

"IONEL" long pepper varietffig. 13)1 early variety, with a vegetation period of 121 days until
consumption maturity; plant height of B2 cm, with abundant foliage; the fruit has a shdi&th
shape, with a length of 228 cm and a base diameter of-6.8 cm; the color is greaiyellow at
consumption maturity and bright red at physiological maturity; fruit ripening occurs gradually.
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Fig. 13. 'IONEL' long pepper variety/Soi ul de ardei lung Alonel o

'MAPAMOND' cucumber varietyfig. 14) - early variety; duringflowering, female flowers
predominate in a 3:1 ratio; the color of the hairs is widowish; length/thickness ratio3.5/1; Fruit
color is dark green and the weight varies between 110 and 120 g; the yield is characterized by a very
good quality for bth fresh consumption and processing.

Fig. 14. 'MAPAMOND' cucumber variety/Soi ul de castrave™Hi AMapamondo

"REBECA" dill variety(fig. 15) - anthocyanic coloration is present at the seedling stage; the
position of the branches on the plans@nterect; plant height at flowering is moderate {1.2 m);
the blue hue of the stem is weak, and the intensity of the glaucous green color is moderate; number of
primary branches is small; stem diameter is medium, while the leaf shape is rhombailgaigénsity
is moderate; the diameter of the main umbel is largEL(®8m), with a high number of peduncles-(24
31).
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Fig. 15. 'REBECA' dill variety/ Soi ul de mtrar ARebecabd

"MATELI" carrot variety(fig. 16) - a semiearly variety, recommended for cultivation in all
vegetable growing areas, with a vegetation period from mass emergence to the final root formation of
90 - 98 days; the plant forms an erect rosette§@%m), with dark green leavesgtimiddivided leaf
has a slightly depressed insertion on the collar, without anthocyanin or chlorophyll in the root
epidermis; the root is slightly rounded and conical, intensely orange in color, with a lengti®f 14
cm, and a collar diameter of3icm;it is succulent with a sweet taste; physiological characteristics per
100 g: soluble carbohydrate content 8.6%, proteins 0.92%, lipids 0.20%, water 88%, minerals 0.96%,
b-carotene 8.4 mg/100g, dry Substand®.8%; very good resistance to root cracking aranching,
as well as the emission of floral stems in the first year; root weight190 g.

ha oo R, _'
&

Fig. 16. 'MATEI' carrotvariety/ Soi ul de morcov AMatei o

"ALEXA™ mung bean varietyfig. 17)1 semtearly variety, characterized by a vegetation period
of 41-45 days to consumption maturity and-89 days to physiological maturity of the bean; stable,
clearly distinct from other varieties; the plant has a dwarf, determinate growthwibia height of
50-70 cm; the pod has a medium to large size; shiapiecular in crosssection (at the bean level);
colori green, and as the beans mature, the pod color becomes dark brownj flgphecream color;
beang dark green in color; 106eed weight 50 g.
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Fig. 17. 'ALEXA' mung beanvariety/Soi ul de fasoe mung AAI ¢

"TEODORA™ mung bean varietffig. 18) - early, stable, clearly distinct from other varieties;
plant has a dwarf, determinate growth habit, with a height ef846m; the pod is circular in cress
section, dark green in color, with a sharp tip, and the parchment filament at thé ;g is absent
and its color turns light cream; the beans are reedlistvn in color; 106seed weight 91 g.

Fig. 18. TEODORA' mung bean variety/ Soi ul de fasoe mung ATeodor ad

"MARIAN'" red beet varietyfig. 19) - recommended focultivation in all vegetable growing
areas, especially on light soils with a loasgndy texture; vegetation period: 785 days, from mass
emergence to the final formation of the root; rosette leaves are largegydtnted, hearshaped, with
a roundedip and undulating blade, initially dark green, later turning reddish; the root is round, dark
red, leaning towards burgundy. In crasstion, it presents concentric circles, lighter in color;
characterized by very good resistance to cracking and branohthe roots, as well as the emergence
of flower stems; root weight: 38400 g.
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Fig. 19. 'MARIAN' red beet variety/ So i u | de sfeclt roHie AMariano

"MATY" dwarf garden bean varietffig. 20) i early variety, with a vegetation period of-60
days to pod consumption maturity and@®5days to physiological maturity of the beans; the plant has
a dwarf, determinate growth habit, with a height of585cm; the pod is wide, straight, slightly curved,
with a sharp green tip; moderate length;140an, and width of 0.90.8 cm; the average number of
pods per plant is 282; at physiological maturity, beans are red, with a4€€d weight of 440 g; yield
potential: 1219 tons of pods per hectare and 1-A800 kg of seeds per hectare.

Fig. 20.'"MATY' dwarf garden bean variety/Soi ul de fasole pitict AMatybd

"ANDREI root parsley varietyfig. 21) - biennial plant; the rosette foliage is upright to semi
erect; the leaves are dark green; length of the leaf blade is medium to long, with avisithalthe
leaflet shape is moderately triangular; the distance between the first and second pairs of leaflets is
small; the margin of the leaflet has a slight wave; the petiole is long and thick: it forms thickened roots
weighing 560100 g and measuring 22 cm, conicaklongated, with a yellowistvhite epidermis; the
pulp is white, with a weak sponginess; it has a vegetation period df5B18ays.
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Fig. 21. 'ANDREI' root parsley variety/Soi ul de pttrunjel de rtdtcint AAndrei

"INA’ root celeryvariety (fig. 22) - biennial plant with an average height of 29.5 cm; the foliage
is upright to semerect, with mediunsized leaflets: 7.3 7.1 cm; the length of the petiole is large,
averaging 20.7 cm; the color of the leaves is dark green; the digtaiveeen the first and second pairs
of leaflets is small; anthocyanin coloration of the petiole is present; the density of incisions on the leaf
margin is rare; the tuberized root is large:-9.4 cm, with basal insertion of secondary roots; the
protuberaces present on the root are of medium size; sponginess is weak, and the presence of rusty
spots in the pulp is also weak; the longitudinal section of the celery is round; the main color of the
epidermis is whitish; the pulp is white with an average weafj300-700 g.

Fig. 22. 'INA' root celery variety/Soi ul de Helint de rtdbtcint Alnao
CONCLUSIONS

1. Agrobiodiversity directly impacts the nutritional quality of food produced in organic agriculture.
Diverse crop varieties contribute to a mardrientrich diet, addressing micronutrient deficiencies
and promoting human health. This nutritional diversity is crucial for combating malnutrition and
diet-related diseases.

2. The example of the Irish Potato Famine serves as a cautionary tale, emph#s&zinsks
associated with monoculture. The dependence on a single potato variety led to devastating
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consequences due to the lack of genetic diversity. This historical event underscores the importance
of diverse crop varieties in mitigating the impacptEnt diseases and ensuring food security.

3. TheVegetableResear ch and Devel opment Station (VRDS)
farming, actively contributing to sustainable agriculture, biodiversity conservation, and the
adoption of modern technags in seed production. Its multifaceted approach, includirigwn
validation, education, and collaboration in international projects, showcases its commitment to
advancing sustainable agricultural practices.

4. The production of certified organic seedrnfrovegetable varieties is identified as a crucial endeavor
for sustainable agriculture. This not only ensures the availability ofdughty organic seeds but
also promotes biodiversity conservation, environmenfaindly crop cultivation, and lortem
health in agricultural ecosystems.

ACKNOWLEDGMENT S
The authors would like to acknowledbeth the current and former research personte have committetbward the
progression of the foundational tenets of orgamigetable growing

REFERENCES

1. BARRIOS E., GemmillHerren, B., Bicksler, A., Siliprandi, E., Brathwaite, R., Moller, S., ... & Tittonell, P.
(2020). The 10 Elements of Agroecology: enabling transitions towards sustainable agriculture and food systems
through visual narratives. Ecosysie and People, 16(1), 2237.

2. BREZEANUC., Brezeanu P.M. (2021) Resurse genetice legumicole cultivate Tn Ronf&atianoniul genetic al
SCDL Bactu. Ed. Al606827-6688 er , | SBN 978

3. DWIVEDI, S., Sahrawat, K., Upadhyaya, H., & Ortiz, R. (2013).d;owtrition and agrobiodiversity under global
climate change. Advances in agronomy, 12028.

4. FRISON E. A., Cherfas, J., & Hodgkin, T. (2011). Agricultural biodiversity is essential for a sustainable
improvement in food and nutrition security. Susthihy, 3(1), 238253.

5. GARBACH, K., Milder, J. C., Montenegro, M., Karp, D. S., & DeClerck, F. A. J. (2014). Biodiversity and
ecosystem services in agroecosystems. Encyclopedia of agriculture and food systems, 2, 21

6. GOMIERO, T. (2021). Organic agriculte: impact on the environment and food quality. In Environmental impact
of agrafood industry and food consumption (pp-38). Academic Press.

7. GRAHAM, R. D., Welch, R. M., & Bouis, H. E. (2001). Addressing micronutrient malnutrition through enhancing
thenutritional quality of staple foods: principles, perspectives and knowledge gaps.

8. HORRIGAN, L., Lawrence, R. S., & Walker, P. (2002). How sustainable agriculture can address the
environmental and human health harms of industrial agriculture. Environnesatiéh perspectives, 110(5), 445
456.

9. JACKSON L. E., Pulleman, M. M., Brussaard, L., Bawa, K. S., Brown, G. G., Cardoso, I. M., ... & Van
Noordwijk, M. (2012). Sociakcological and regional adaptation of agrobiodiversity management across a global
set d research regions. Global environmental change, 22(3}66823

10. JOHNS T. (2007). Agrobiodiversity, diet, and human health. In Managing biodiversity in agricultural ecosystems
(pp- 382406). Columbia University Press.

11. KAHANE, R., Hodgkin, T., Jaenicke, HHoogendoorn, C., Hermann, M., Keatinge, J. D. H., ... & Looney, N.
(2013). Agrobiodiversity for food security, health and income. Agronomy for sustainable development-33, 671
693.

12. KINEALY, C. (2006). This great calamity: the great Irish Famine: thb Fmmine 184%2. Gill & Macmillan
Ltd.

13. LAMICHHANE, J. R., Barzman, M., Booij, K., Boonekamp, P., Desneux, N., Huber, L., ... & Messéan, A. (2015).
Robust cropping systems to tackle pests under climate change. A review. Agronomy for Sustainable Deyelopment
35, 443459.

14. LI, X., Yadav, R., & Siddique, K. H. (2020). Neglected and underutilized crop species: the key to improving
dietary diversity and fighting hunger and malnutrition in Asia and the Pacific. Frontiers in Nutrition, 7, 593711.

15. MUSTAFA, M. A., Mabhaudhi, T., & Massawe, F. (2021). Building a resilient and sustainable food system in a
changing worli@la case for climatemart and nutrient dense crops. Global Food Security, 28, 100477.

16. O GRADA, C. (2004). Ireland's great famine: An overview.

17. POWDERLY, W. G. (2019). How infection shaped history: lessons from the Irish famine. Transactions of the
American Clinical and Climatological Association, 130, 127.

24



18.

19.
20.
21.
22.
23.
24,

25.
26.

ACTA AGRICOLA ROMANW©Ayme 6 Year6, No.6.2.

RAY, A., Ray, R., & Sreevidya, E. A. (2020). How many wild edible plants do wé their diversity, se, and
implications for sustainable food system: an exploratory analysis in India. Frontiers in Sustainable Food Systems,
4, 56.

REHMAN, A., Farooq, M., Lee, D. J., & Siddique, K. H. (2022). Sustainable agricultural practices for food
security and ecosyam services. Environmental Science and Pollution Research, 29(56); 8409%.

TURNER R. S. (2005). After the famine: Plant pathology, Phytophthora infestans, and the late blight of potatoes,
1845 1960. Historical Studies in the Physical and Biologia@ésces, 35(2), 34370.

URRUTY, N., TailliezLefebvre, D., & Huyghe, C. (2016). Stability, robustness, vulnerability and resilience of
agricultural systems. A review. Agronomy for sustainable development; 35, 1

YOSHIDA, K., Schuenemann, V. J., Canaq,M., Pais, M., Mishra, B., Sharma, R., ... & Burbano, H. A. (2013).
The rise and fall of the Phytophthora infestans lineage that triggered the Irish potato famine. elife, 2, e00731.
ZSOGON,A., Peres, L. E., Xiao, Y., Yan, J., & Fernie, A. R. (2022). FEwiteg crop diversity for food security in

the face of climate uncertainty. The Plant Journal, 109(2)44@2

https://bresov.eu/

https://lequmebac.ro/

https://www.fao.org/seeds/en/

www.unfortunatehistory.com

25


https://bresov.eu/
https://legumebac.ro/
https://www.fao.org/seeds/en/
http://www.unfortunatehistory.com/

ACTA AGRICOLA ROMANW©Ayme 6 Year6, No.6.2.

CONTROL OF DAMAGE AGENTS O N TOMATO CROPS
UNDER HIGH PLASTIC TUNNELS

CONTROLULAGENHI LOR DE DI UNARE LA CULTURILE DE
PROTEJATE

COSTACHE Marcel, OV | R EQabriela’, HOGEA Simona,C E N U rEmilia

Research and Development Institute for WVWe2etabl
Vidra, lIfov County, Rananig 021/361.20.94, office@icdlfvidra.ro

Correspondence addresgjabriela_sovarel@yahoo.com

Abstract

The experiments were carried out in 2020, under high plastic tunnel conditions, in thed,éktended crop cycles. In the

first crop cycle, the efficacy of some combinations of fungicides in the simultaneous control of pathogens presenpin the cro
(Alternaria solani, Botrytis cinerea, Fulvia fulva) was evaluated. Among the tested fungioinetions, variant 1 stood

out (Signum 0.15% + Cabrio Top 0.2%; average E=96.8%; yield 5.705%gImthe second crop cycle, the complex
control of pathogens and pests (Alternaria solani, Botrytis cinerea, Fulvia fulva, Tuta absoluta, Thrips kedhaoverpa
armigera) was pursued through the use of combinations of fungicides and insecticides. Of these, variant 8 stood out
(Amistar 0.1% + Alverde 0.1%; average E=86.1%; yield 6.510 Rp/in the extended cycle, the efficacy of the same
combinationof fungicides as in the first crop cycle was evaluated, for the simultaneous control of pathogens present in the
crop (Alternaria solani, Botrytis cinerea, Colletotrichum coccodes). In this cycle, the best results were also obtained with
variant 1 (Signun®.15% + Cabrio Top 0.2%; average E=89.1%; yield 8.433 Ky/m

Keywords:tomato, pathogens, pests, fungicides, insecticides.

Rezumat

ExperienWwele au fost efectuate “"n anul 2020, " decowmldi @i &L
a fost evalwuatti eficacitatea unor combinawWwi.i de fungici
(Alternaria solani, Botrytis cinerea, Fulvia fulvapintrec o mbi naWwi i | e de fswanemarcatvadamtale x per i
(Signum O0,15% + Cabrio Top O0,2%; d9Enmedicé 9 6,18 % udemt © i u tc
combaterea “n compl ex a a gAlterfaiial solani, Poaytisocinerenj Fulda fulvd,tTuta £t o r
absoluta, Thrips tabaci, Haoverpa armigerapr i n uti |l i zarea unor combinawWwi.i de f
sa evidenWwiat varianta 8 (Amistar 0, 1% + A cicelrprelengita, 1 %; E
fost evaluatt eficakiiitateafangl ordé&i caommi ci cl ul I de

agenWwil or pat og eAlternapars@anieBotiytis cinerea, Calldtotrichuni coccodés)cest ciclu cele mai
bunerezultate.au ob Wi nut tot 0,al%%r+# a@ahar ilo (TSa @ nQ,Mm2 %; E Medi e=8¢

Cuvinte cheiet o mat e, agenwi patogeni , dbunttori, fungicide, i N s
INTRODUCTION

Among the vegetable species growrour countryunderhigh plastic tunnelssomatoes occupy
thel ar gest a r Eamoralfleacoriiofshame) meinder high plastic tunnelglimited crop
rotation, temperatures above 20°C, high atmospheric humittiips of wateon the plant foliage) for
the appearance and evolution of the attack of spatkoges and pestgAlternaria solani, Botrytis
cinerea, Fulvia fulva, Colletotrichum coccodes, Tuta absoluta, Thrips tabadi Helicoverpa
armigerg that affectyield quantitatively and depreciate it qualitatively.

Alternaria solanican cause partial defoliation of tomato plants (Peralta et al., 2005; Chaerani,
2006). It is frequently found in areas with abundant precipitation, high atmospheric humidity and
temperatures between 24 and 29°C (Chaerani, 2006). It can be combated imalchedhbiological
means (Costache et al., 2023).
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Botrytis cinereais a pathogen that attacks leaves, stems, flowers and fruits of plants (Elad,
2003; Elad et al., 2007; Zuparov et al., 2020) and can be controlled both biologically (Elad, 2003) and
chemially (Zuparov et al., 2020).

Attack byFulvia fulvacan lead to yield losses of i1Z6%, and even 50% (Zhao et al., 2022; Hu
et al., 2023). It can be combated with hexaconazole and its binary mixtures with fludioxonil.

Colletotrichum coccodeaffects espeaily tomato fruits. Depression lesions appear on their
surface (Byrne et al., 1997). This pathogen which causes losses 80% in tomato fruits before
harvest andiuring storage, can be treated with fitogicides (Kumar and Kudachikar, 2022) or with
chemicalbased products (Costache et al., 2023).

Helicoverpa armigerais a polyphagous pest of tomato, pepper, eggplant and bean crops,
causing yield losses of US$ 5 billion annually (Sharma et al., 2010; Ali et al., 2021). The pest attacks
plant foliage, fowers and fruits, which lose their commercial value. Both chemical products and plant
extracts can be used fits control (Hussain and Bilal, 2007; Ali et al., 2021).

Tuta absolutdas an important pest (Desneux et al., 2021) that attacks the gantisbf tomato
plants, in all phases of vegetation (Costache et al., 2023) and can only be comiza¢edyethrough
an integrated management (kovirel et al., 2022)

Thrips tabaciis a polyphagous pest (Gulzar et al., 2021). Damage is mainly caused by larvae
and adults, which feed on sap from leaf tissue (Gulzar et al., 2021; Macharia et al., 2015). The main
means of cotrolar e bot h chemical and biological product

The paper presents the results obtained in the control of the mehgiatiegens and pests by
using combinations of fungicides for the simultaneous control of pathogens and fungicides with
insecticides for the complex control of harmful organisms present in tomato wndpsprotected
areas.

MATERIALS AND METHODS

The experiments were carried out in 20@AQder high plastic tunnein thel, 1l and extended
crop cycles.The appearancand evolution of the attack of pathogens and pests in correlation with
climatic factors was followed.

In thel crop cycle, the eifacy of some combinations of fungicides in simultaneowsigtrol
of the pathogens present in the crop was evalualedre were usethe following combinations of
fungicides Signum (boscalid 267% + pyraclostrobin 6.7%)} Cabrio Top(pyraclostrobin 5% +
metiram 55%),Ortiva Top (azoxystrobin 200g/l + difenoconazole 125g#) Switch 62.5 WG
(fludioxonil 25% + cyprodinil 37.5%) Cidely Top (difenoconazole 125g/l + cyflufenamide 15gH)
Prolectuqfenpyrazamine 50%gndDagonis(difenoconazole 50g/I + fluxaroxad 75g/I)+ Teldor500
SC(fenhexamid 500g/l).

In the Il crop cycle, the complex ool of pathogens and pests wassued by usinglifferent
combinations of fungicides and insecticides: Signum (boscalid 26.7% +pyraclostrobin 6.7%) +
Poleci @deltamethrin 25g/l), Alverde (metaflumizone 240g/l) or Vertimec 1.8 EC (abamectin 18g/l),
Cabrio Top (pyraclostrobin 5% + metiram 55%) + Poleci, Alverde or Vertimec 1.8 EC and Amistar
(azoxystrobin 250g/l) + Poleci, Alverde or Vertimec 1.8 EC.

In the exteded cycle, the étacy of the same combinations of fungicides as in the first crop
cycle was evaluated, for the simultaneous control of pathogens present in the crop.

The experiences were established on the datéprdf 3 (cycle I),July, 15 (cycle Il) andApril,

22 (extended cycle). In cycles | and I, the hybrid Precos F1 was used, and in the extended cycle the
hybrid Beldine F1.

In the tomato crop from cycle | wapplied6 treatmentsin thecycle Il, 5 treatments and the
extended cycle, 8 treatmts, at intervals of -40 days.Based on the data obtained, theoeity of
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product combinations in the simultaneocsntrol against pathogens or in a compleantrol of
pathogens and pests was calculated.

In all cases, thegield on variants and repetitions was recorded, in dynamics, and finally the
obtained data were processed by the variance analysis method.

RESULTS AND DISCUSSIONS

In thel cycle, the tomato crop was attacked by the patho8kemaria solani Fig. 1), Botrytis
cinerea(Fig. 2) andFulvia fulva(Fig. 3). The sequence of their appearance wasolani(June, 10
B. cinerea(June, 12andF. fulva(July, 6.

a. Leaf/Frunzt b.  Fruit / Fruct a. Leaf/Frunzt b.  Fruit / Fruct
Fig.1 Alternariosis / Alternarioza Fig.2Greymould/ Putregai ul ce
Alternaria solani Botrytis cinerea

Fig.3Leafmould/Ptt area cafeni

Fulvia fulva

100
58 -0 II - II - II =N II = II i II - II ull II ull |I
I | |

MAY JUNE JULY AUGUST
m Minimum temperature (°C) m Average temperature (°C)
Maximum temperature (°C) Minimum humidity (%)
Alternaria solani 0 0 0 0.5 1.2 3.8 8.1 9.7 12.5
Botrytis * cinerea 0 0 0 0.8 2.5 4.6 10.3 13.1 17.1
Fulvia * fulva 0 0 0 0 0 0.8 2.3 5.1 7.2

*) the degree of attack (%)) gradul de atac (%)
Figure 4. Influence of climatic factorson the appearance and evolutioof the attack of pathogens on the tomato crop under high plastic tunnel
(cycle1,2020) nf |l uaatfHar i | or cl i mati ci asupra apari Hi ei 'Hi e
atacul ui agenHi |l or patogeni la cultura de tomate din
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Their attack evolved gradually, being favored by the high atmospheric humidity frordulyne
(88.396.7%) so that, in thérst week of August, the degree of attack recorded the following values:
12.5%(A. solan), 17.1% B. cinereg and 7.2%[t. fulva) (Fig. 4.

In thel crop cycle, the following results were obtained (table 1):

Table 1.Efficacy of some fungicides combiations in control of the pathogens
on tomato crop under high plastic tunnel(cycle I, 2020) Ef i caci t at ea

tomate din solar (ciclul I, 2020)

unor

combi na'™i i

de

Variant Concen The degreef attack (%) Efficacy (%) The average
tration (%) _ . . - - - efficacy (%)
Alternaria Botrytis Fulvia Alternaria Botrytis Fulvia
solani cinerea fulva solani cinerea fulva
1. Signum + 0.15+0.2 0.7 0.7 0 94.4 95.9 100.0 96.8
Cabrio Top
2. Ortiva Top + 0.1+0.1 15 0.7 0 88.0 95.9 100.0 94.6
Switch
3. Cidely Top + 0.1+0.12 2.7 2.1 0 78.4 87.7 100.0 88.7
Prolectus
4. Dagonis + 0.1+0.08 2.7 3.1 0 78.4 81.9 100.0 86.8
Teldor
5. Untreated 12.5 17.1 7.2
control

fungicide

The product combinations Signum 0.15% + @@ op 0.2%, Ortiva Top 0.1% S$witch 0.1%,

Cidely Top 0.1% + Prolectus 0.12% and Dagonis 0.1% + Teldor 0 .08% ensured good protection of

tomato plants against the attack of the pathoddtesnaria solani, Botrytis cinereand Fulvia fulva

their average eftacy varied between 86.8% (Dagonis 0.1% + Teldor 0.08%) and 96.8% (Signum

0.15% + Cabrio Top 0.2%). The bestiedicywas recorded in variants($ignum 0.15% + Cabrio Top

0.2%; 96.8%)nd 2 (Ortiva Top 0.1% + Switch 0.1%; 94.6%).
Regarding theobtained yieldsthe following variants were noted: 1 (Signum 0.15% + Cabrio

Top 0.2%) with 5.705 kg/fmand 4 (Dagonis 0.1% + Teldor 0.08%) wiI571 kg /m, ascompared to

4.983 kg/m in variart 5 (untreated control) @ble 2).

Table 2.Influence of treatments with different fungicides combinationson tomato yield under high plastic tunnel (cycle I, 2020)1 nf | u e n "Ha

tratamentelor cu diferite combiinsoliciclulg2020) ungi ci de
Variant Concentréion Yield (kg/n¥) Relative yield The The
(%) (%) difference significance
from the
control
(kg/n?)
1. Signum + 0.15+0.2 5.705 1145 +0.722
Cabrio Top ok
2. Ortiva Top + 0.1+0.1 5.458 109.5 +0.475
Switch ok
3. Cidely Top + 0.1+0.12 5.438 109.1 +0.455
Prolectus el
4. Dagonis + 0.1+0.08 5.571 111.8 +0.588
Teldor ok
5. Untreated 4.983 -
control

LD 5%=0.06; LD 1%=0.09; LD 0,1%=0.12

asupr a

Theyield differences, obtained in addition to the untreatieeickvariant, between 0.455 kgfm
(V3) and 0.722 kg/m(V1) were, in all cases, very significant.
In cycle Il, the tomatacrop was attacked by the followingathogens angests:Alternaria
solani Botrytis cinereaFulvia fulva Tuta absoluta(Fig. 5), Thrips tabaci(Fig. 6) andHelicoverpa
armigera (Fig. 7). Their attack appeared in the following sequericeabsoluta(July, 16, T. tabaci
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(August, 12, F. fulva (August, 14, H. armigera(August, B), A. solani(August, 2} andB. cinerea
(August, 24.

a. Leaf/Frunz b.  Fruit / Fruct Leaves/ Frunze Fruit / Fruct

Fig. 5 Tomato leafminer /Mol i a mi ni er Fig. 6 Thrips / Tripsul comun Fig. 7 Caterpillars / Omida
Tuta absoluta Thrips tabaci fructelor

Helicoverpa armigera

Their attack evolved gradually, being favored by the climatic factors recandeer high
plastic tunnel especially high atmospheric humidity (889.4%) and moderate (33.838.5°C) -
high temperature$42 .2°G43.4°C)from August to September, so that at the end of the first decade of
October it recorded the following values: 15.9% Golan), 14.3% B. cinereg, 12.7% FE. fulva),
28.4% (. absoluty, 13.6% T . tabac) and respectively 5.7%1( armigerg (Figure 8)

100
8
6

20
; it ||| AbAF abif abit bt bt ol
| Il I | Il I | I I |

JULY AUGUST SEPTEMBER OCTOBER

o O O

® Minimum temperature (°Cl Average temperature (°C)m Maximum temperature (°(

Minimum humidity (%) = Average humidity (%) ® Maximum humidity (%)

Alternaria solani*’ 0 0 0 0 0 1.8 5.2 8.3 12.8 15.9
Botrytis cinereat) 0 0 0 0 0 0.3 3.8 6.9 11.1 14.3
Fulvia fulva*) 0 0 0 0 0.9 1.5 4.9 6.7 9.2 12.7
Tutaabsoluta*’ 0 0.6 2.8 4.9 9.7 14.3 18.5 21.4 26.3 28.4
Thripstabaci*’ 0 0 0 0 0.3 1.9 4.5 7.2 10.9 13.6
Helicoverpa armigerg*’ 0 0 0 0 0.3 11 23 3.0 4.2 5.7
*) the degree of attack (%)~ gradul de atac (%);
**) attack frequency(%) /**)f r ecven™a atacul ui ( %)

Figure 8. Influence of climatic factors on the appearance and evolution dfie attack of pathogens and pests on the tomato crop under high plastic
tunnel (cycle I1,2020)/l nf l uen™™a factorilor climabdagenHabaoprpatapgeniH &i ®$HtuerkobbuiH e
(ciclul 11, 2020)

In thell culture cycle, the fitlowing results were obtained &ble 3):
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Table 3.Efficacy of some pesticide combinations in complex controff pathogens and pests on tomato crop under high plastic tunnéycle I,

2020)/Ef i caci tatea peotri ciodndi nra™Hi o mhet erea "n compl ex a agendclulb,r patoge
2020)
Product mix | Conc. The degree of atta¥) A.F. Efficacy The
(%) fruits (%) average
(%) efficacy

As.|Bc.| Ff. | Ta.| Tt | Ha. | As.| Bc. | Ff. | Ta. | Tt | Ha. (%)

1. Signum+ | 015+ | 09 | 1.0 | 08 | 145| 1.2 1.2 943 | 930 | 937 | 489 | 912 | 789 90.2
Poleci 0.05

2. Signum+ | 015+ | 12 | 1.2 | 10 | 27 | 3.8 05 | 924|916 | 921 | 905 | 720 | 91.2 88.3
Alverde 0.1

3.Signum+ | 015+ | 1.0 | 14 | 1.2 | 127 | 14 23 | 937|902 | 905 | 553 | 89.7 | 59.6 91.0
Vertimec 1,8 | 0.08
EC

4. Cabrio 0.2+ 13| 32| 18 | 134 | 10 17 |918| 776 | 858 | 528 | 904 | 70.2 832
Top + Poleci| 0.05

5. Cabrio 0.2+ 11| 30| 20 | 30 | 41 04 | 931 790 | 842 | 894 | 698 | 930 84.7

Top + 0.1

Alverde

6. Cabrio 0.2+ 15| 35| 16 [120| 11 1.9 906 | 755 | 874 | 57.7 | 919 | 66.7 86.3
Top + 0.08

Vertimec 1,8

EC

7. Amistar + | 0.1+ 14 | 29 | 21 | 128 | 1.3 15 | 912 | 797 | 835 | 549 | 904 | 737 837
Poleci 0.05

8. Amistar + | 0.1+ 16 | 34| 23 | 35 | 44 0.3 899 | 762 | 819 | 87.7 | 67.6 | 947 86.1
Alverde 0.1

9. Amistar + | 0.1+ 1.3 | 36| 20 |118| 1.3 2.1 918 | 748 | 842 | 584 | 904 | 631 85.3
Vertimec 1,8| 0.08
EC

10.Untreated - 159 | 143 | 127 | 284 | 136 5.7 - - - - - - -
contrd

* When calculating the average efficacy, only valalesve 70% were taken into accouhE (%)=attack frequency.

A.s=Alternaria solani; B.c.=Botrytis cinerea; F.f.=Fulvia fulva; T.a.=Tuta absoluta; T.t.=Thrips tabaci; H.a.=Helicoverpa armiger

The averageefficacy of the tested combinations of pesticides, for the control of harmful
organisms Alternaria solani, Botrytis cinerea, Fulvia fulva, Tuta absoluta, Thrips tabaci, Helicoverpa
armigerg varied between 83.2% (V4) and 91.0% (V3), notthg vanants 3 (Signum 0.15% +
Vertimec 1.8 EC 0.08%; average E=91.0%), 1 (Signum 0.15% + Poleci 0.05%; average E=90.2%) and
2 (Signum 0.15% + Alverde 0.1%; Average E=88.3%).

Referring to the obtaineglields the following variants wer ranked in the first 3 places:
(Amistar 0.1% + Alverde 0.1%) with 6.510 kgin® (Cabrio Top 0.25 + Alverde 0.1%) with 6.475
kg/m? and 2 (Signum 0.15% + Alverde 0 .1%) with 6.468 Kgmscompared to 5.515 kgin variant
10 (untreated cdarol) (Table4).

Theyield differences, obtained in addition, compared to the untreated control variant, between
0.675 kg/nm (V4) and 0.995 kg/m(V8) were, in all cases, very significant.

In the extended cycle, the followingathogenswere present in the tomatyop under high
plastic tunnel Alternaria solani, Botrytis cinereandColletotrichumcoccodegFig. 9).

The sequence of their appearance vi@a<inerea(July, 22 on leaves)A. solani(July, 29 on
leaves)C. coccodegAugust, 10 on fruits) and. cinerea(August, 19 on fruits).

31



ACTA AGRICOLA ROMANW©Ayme 6 Year6, No.6.2.

Table 4.Influence of treatments with different combinations of fungicides and insecticidesn tomato yield under high plastic tunnel (cycle I,
2020)/
Influen™a tratamentel or duwuscicftarciitdee cacsmbpirma "Hirio dduec "Hi leni g il cai cceu | Hiur a

The
Mix product Concentréion Yield Relative | difference
(%) (kg/m?) yield from the | Significance

(%) control

(kg/m?)
1. Sighum + Poleci 0.15+005 6.225 1129 +0.710 ok
2. Signum + Alverde 0.15+01 6.468 1172 +0.953 ok
3. Signum + Vertimec 1,8 EC 0.15+008 6.275 1138 +0.760 ok
4. Cabrio Top + Poleci 0.2+0.05 6.190 1122 +0.675 ok
5. Cabrio Top + Alverde 0.2+01 6.475 1174 +0.960 ok
6. Cabrio Top + Vertimec 1,BC 0.2+0.08 6.223 1128 +0.708 ok
7. Amistar + Poleci 0.1+0.05 6.216 1127 +0.701 ok
8. Amistar + Alverde 0.1+01 6.510 1180 +0.995 ok
9. Amistar + Vertimec 1,8 EC 0.1+0.08 6.154 1116 +0.639 ok
10. Untreatedcontrd - 5515 - - -

LD 5%=0.26; LD 1%-= 0.36; LD 0,1%=0.47

Fig. 9 Anthracnose /Antracnoza
Colletotrichum coccodes

Their attack evolved gradually, being favored by the high maximum atmospheric humidity from
June to September (8596.7%) so that, in the second decad&eptember, it reached the following
values: 16.3%A. solanj on leaves), 18.2%B( cinerea on leaves), 7.5%B( cinerea on fruits) and
respectively 5.5%C. coccodeson fruitg (Fig. 10).
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100
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AUGUST SEPTEMBER

m Minimum temperature (°Chl Average temperature (°C)m Maximum temperature (°

Minimum humidity (%)

m Average humidity (%)

® Maximum humidity (%)

Alternaria solani* 0 0 0 0 0.7 1.8 4.2 7.9 9.2 | 111 | 132 | 148 16.3
Botrytis cinerea 0 0 0 0 09| 21 | 44| 67 | 83| 97 11.2 | 15.3 18.2
(leaves)*

Botrytis cinerea 0 0 0 0 0 0 0 0 0 0.5 1.7 4.8 7.5
(fruits)*

Colletotrichum 0 0 0 0 0 0 0 0 04| 0.9 21 34 53
coccodes (fruits)*

*) the degree of attack (%)) gradul de atac (%)

Figure 10. Influence of climatic factors on the appearance and evolutioof the attack of pathogens on tomato crops under high plastic tunnel
clamatiuktciui aagpn@i hpar pat ege di

(extended cycle, 2020)I nf |l uenWwa f

In theextendedtulture cycle, the fitlowing results were obtained éble 5):

actorilor

prelungit, 2020)

Table 5. Efficacy of somefungicidescombinations in cantrol of the pathogenson tomato crop under high plastic
fungicide

easotuit

tunnel (extended cycle, 20200)Ef i caci t atea unor combinaWwi.i de
tomate din solar (ciclu prelungit, 2020)
Variant Conc. Pathogens Efficacy (%) The
(%) As. B.c. C.c. |As B. c. C.c average
(DA%) | leaves | fruits (AF%) leaves | fruits eff(loc/a)cy
(DA%) | (AF%) °
1. Signum + | 0.15+ 15 13 0.9 0.8 90.8 9238 88.0 84.9 89.1
Cabrio Top 0.2
2. Ortiva Top | 0.1+ 2.7 19 16 12 834 89.6 787 773 822
+ 0.1
Switch
3. Cidely Top | 0.1+ 3.0 24 2.0 14 816 86.8 733 73.6 788
+ 0.12
Prolectus
4. Dagonis + | 0.1+ 2.1 15 13 04 87.1 917 827 924 88.5
Teldor 0.08
5. Untreated | - 16.3 18.2 75 53 - - - - -
contrd

AF (%)=attack frequencyDA (%)=degree of attack;
A.s=Alternaria solani; B.c.=Botrytis cinereaC.c.=Colletotrichum coccodes.

The average efficacy of the tested fungicide combinations for the control of the pathogens
Alternaria solani, Botrytis cinereandColletotrichum coccodesas between 78.8% (Cidely Top 0.15

+ Prolectus 0.12%) and 89.1% (Signum 0, 15% + Cabrio Top 0.2%). The aveiageyeff product

combinations recorded the highest valuegariants 1 (Signum 0.15% + Cabrio Top 0.2%; 89.1%) and
4 (Dagonis 0.1% + Teldd.08%; 88 ,5%).
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Regarding thgields obtained, variants 1 (Signum 0.15% + Cabrio Top 0.2%) with 8.433%kg/m
and 4 (Dagonis 0.1% + Teldor 0.08%ith 8,350 kg/nt were in the first 2 places compared to 7,150
kg/m? in variant 5, untreated control &ble 6).

Table 6. Influence of treatments with different combinations of fungicides oritomato yield under high plastic tunnel
(extended cycle, 2020)I nf l uenWwa tratamentelor cu diferite combinaWwi
din solar(ciclu prelungit, 2020)

Variant Concen tration Yield (kg/m?) Relative yield | The difference Significance
(%) (%) from the
control (kg/n¥)

1. Signum + 0.15+02 8.433 1179 +1.283 ook
Cabrio Top

2. Ortiva Top + 0.1+0.1 8.270 1157 +1.120 ook
Switch

3. Cidely Top + 0.1+0.12 8.225 1150 +1.075 ok
Prolectus

4. Dagonis + 0.1+0.08 8.350 1168 +1.200 ok
Teldor

5. Untreated - 7.150
contrd

LD 5%= 028, LD 1%= Q39; LD 0,1%= 056

Theyield differences obtaineith addition to the umeated control variant, betwe&r075 kg/m
and 1.283 kg/m were, in all cases, very significant.

CONCLUSIONS

1. In thel cycle of tomatogrown under high plastic tunnelghe best eitacy in controlling the
pathogensAlternaria solani, Botrytis cinereaand Fulvia fulva was recorded in variants (Bignum
0.15% + Cabrio Top 0.2%; average E = 96.8%) and 2 (Ortiva Top 0.1% + Switch 0.1%; average E
=94.6%). Regarding thgelds obtained, the following variants were noted: 1 (Signubtb@ + Cabrio
Top 0.2%) with 5.705 kg/fand 4 (Dagonis 0.1% + Teldor 0.08%) with 5.571 kg, mscompared to
4.983 kg/m in variant 5, untreated control.

2. In thell cycle of tomatayrown under high plastic tunnekhe effcacyof the tested combinations of
pesticides, for the control qfathogens and pesfélternaria solani, Botrytis cinerea, Fulvia fulva,
Tuta absoluta, Thrips tabaci, Helicoverpa armigenecorded the highest valuder variants 3
(Signum 0.15% + Vertime&.8 EC 0.08%average E =91.0%), (Signum 0.15% + Poleci 0.05%
average E =90.2%) and &Bignum 0.15% + Alverde 0.1%average E =88.3%). Referring to the
obtainedyield, the following variants were ranked in the first 3 places: 8 (Amistar 0.1%Alerde
0.1%) with 6.510 kg/rh 5 (Cabrio Top 0.2% + Alverde 0 .1%) with 6.475 kgand 2 (Signum 0.15%
+ Alverde 0.1%) with 6.468 kg/fascompared t&.515 kg/m in variant 10 (untreated control).

3. In theextenakd crop cycle of tomatoggown under high lastic tunnelsthe average atfacy of the
product combinations, in controlling the pathog@iternaria solani, Botrytis cineredulvia fulvaand
Colletotrichum coccodegecorded the highest valués variants 1 (Signum 0.15% + Cabrio Top
0.2%; 89.%0) and 4 (Dagonis 0.1% + Teldor 0.08%; 88.5%). Referring tyitlds obtained, on the
first two places were variants 1 (Signu).15% + Cabrio Top 0.2%) wi433 kg/m and 4 (Dagonis
0.1% + Teldor 0.08%) with 8.950 kgfrascompared to 7.150 kg/n variant 5, untreated control.
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Abstract

The experiments were carried out in 2018, under high plastic tunnels conditions, in the first cycle (melons) and in the
second cycle of crop (cucumbers). Pathogens and pests reported are common to melon and cucum8phasvptheca

fuliginea (powdery mildew), Pseudoperonospora cubensis (downy mildew), Alternaria cucumerina (alternaria leaf blight),
Thrips tabaci (common thrips), Tetranychus urticae (two spotted spider mite) and Liriomyza trifolii (leaf miner). In the
experiments of simultaneous control of pathogens in melons and cucumbers, the highest average efficacy was recorded for
variant 2 (Melody Compact 49 WG 0.2% + Ortiva Top 0.1%; 88.7% on melons and 94.1% for cucumbers). With this
variant, the highest yield wadso obtained for melons (5.180 kg/sg.m.) and for cucumbers variant 4 (Aliette 80 WG 0.2% +
Ortiva Top 0.1%; 3.698 kg/sqg.m.). Referring to the complex control of pathogens and pests, for both melons and cucumbers,
variant 5 (Ortiva Top 0.1% + Vertimec 1BC 0.1%) stood out with an average efficacy of 88.9% and 91.1% respectively.
This variant also recorded the highest yields: 8.920 kg/sq.m. for melons and 3.862 kg/sq.m. for cucumbers.

Key words:melons, cucumbers, pathogens, pests, pesticides

Rezumat

Experienwel e au fost efectuate “"n anul 2018, “n condi Wi
(castravewi) . AgenWsdmnpsiuavitg e co mn i dphemttt wrcul turile de
Sphaerotheca fulgi nea (ftinarea), Pseudoperonospora cubensi s (n
tabaci (tripsul comun) , Tetranychus wurticae (ptianjenul
de combatere si multtogreini al ag @reypielndri gal beni Oi castrave
"nregistrat la varianta 2 (Melody Compact 49 WG 0, 2% +
castravewi). La ab@asut Daricewmit édnalsa nmme pe pirdo,dgalabehia CHR,S.

varianta 4 (Aliette 80 WG 0,2% + Ortiva Top 0,1%; 3,698 Ky/Referindene | a combaterea "n col
patogeni &i dtunttorilor, at @tremhreatvapianta b (Oitiva Tap®,1L% € Veitimec ©t  Gi
1,8 EC 0,1% ocu o eficacitate medie daeu 88nr9%% idit rrags pfact
producWi iz a8 p®2d®nkg/ rgailbae ncia sdir adv,e862 kg/ m

Cuvinte cheiepepenig al beni , castravewi, agenwi patogeni , dbunttori

INTRODUCTION

The expennentscarried out atR.D.l.V.F.G. Vidra aimed to determine the compatibility of
some fungicides for simultaneous ntml of pathogens and of some fungicides with different
insecticidesacaricides for the complex ewol of pathogens and pests both in melon crops (cycle | of
crop) and in cucumbetrops(cycle 1l of aop).

The simultaneous adrol of pathogens and the complex of pathogens and pests aimed to reduce
the number btreatments during the growing season (Costache et al., 2023).

The knowledge of the environmental factors involved in the appearance and evolution of the
attack of pathogens on vegetable crops in protected areas is of particular importance both for
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estabishing the optimal moments of application of treatments and for directing them to prevent the
occurrence of diseases (Rovirel et al ., 2022).

Cucumbers and melons are two important species grawner protected areas. The
environmental conditions in the protected spaces, favorable to the growth and development of plants,
are at the same time favorable for the appearance and evolution of the attack of harmful organisms that
reduceyield quantitatively ad depreciate it qualitatively.

Among the pathogens and pegish economic importance, which are common to melon and
cucumber crops and occur practically every year, we mengphaerotheca fuliginegpowdery
mildew), Pseudoperonospora cubeng&i®wnymildew), Alternaria cucumerindalternaria leaf blight
Thrips tabaci(common thrips)Tetranychus urticaéwo spottedspider mite) andLiriomyzasp. (miner

fly).

Powdery mildew, produced §phaerotheca fuligingdorms visible white spots on the leaves
surface, stems and petioles (Ni et Punja, 2021).appearancef infections is favored by high relative
humidity and the evolution of the attaaktemperatures of 288°C (Ciu et al., 2022). Temperatures of
30 °C andhigherare not favorable fopowdely mildew development (Milod et al., 2021). Chemical
based fungicides and tolerant varieties are techniques used to control this pathogen (Rhouma et al.,
2023). Difenoconazole is the active substance frequently usedt@iét (Elagamey et al., 2023).

Cucurbit downy mildew, caused blseudoperonospora cubensis an important disease
affecting cucurbits worldwide (Kikiway et al., 2023). Infection occurs on cotyledons and true leaves
(Cohen et al., 2014Downy mildew causes significant yield losses undavorable environmental
conditions: T=1820°C, RH>95%, water droplets on plant foliage (Daunde et al., 2020, dos Santos et
al., 2009). FoPseudoperonospora cubengise minimum temperature for infections IC, and the
maximum is 2732°C. The optimuntemperature is considered 15°C (Kenny, 2021).

The pathogerlternaria cucumerinattacks the leaves, stem and fruit (Florea et Puia, 2020).
Circularspots appear on the surface of the leaves (Mammetgulov et Yusubova, 2018). Humidity above
90% and high teperatures of 20°32°C are favorable for attack development (Yadav et al., 2022).

The thrips Thrips tabac), through its mode of feeding, affects foliage and flowers (Medshikar
et al., 2022). The attack causes a reduced qualitative and quantitativ@\faish et al., 2023).

The common red spider mitddtranychus urticde is a polyphagous pest with a wide host
range, including melons and cucumbers (Jawdah et al., 2024).

The mirer fly (Liriomyza trifolii) is frequently encountered in melon crops, thevdar
producing whitish galleries between the upper and lower epidermis of the leaves (Tahir et al., 2020).

MATERIAL AND METHOD S

For melons, the control experiments were carried out in 2018, umderplastic tunnels
conditions, in the first crop cycle, using the Festiv variety. They included 5 variants for simultaneous
control and 7 variants for complex otol, in 4 repicates placed randomly.

The following products have been tested gathogens angess control: Melody Compact 49
WG 0.2% (iprovalicarb 84 g/kg+Cu as copper oxychloride 406 g/kg), King 0.05% (tebuconazole 250
g/l) , Ortiva Top 0.1% (azoxystrobin 200 g/l + difenoconazole 125 g/l), Aliette 80 WG 0.2%
(aluminium fosetyl 80%), Mospilan 20 SG 0.04% (emmiprid 20%), Vertimec 1.8 EC 0.1%
(abamectin 18 g/landLaser 240 SC 0.05% (spinosad 240 g/l).

The experimental variants for the simultaneous control of pathogens in melons were:
V1. Melody Compact 49 WG 0.2% + King 0.05%, V2. Melody Cootp¥® WG 0.2% + Ortiva Top
0.1% V3. Aliette 80 WG 0.2% + King 0.05%V4. Aliette 80 WG 0.2% + Ortiva Top 0.1%

V5. Untreated control.

The experimental variants for the complexirol of pathogens and pests in melons wfe:

Melody Compat 49 WG 0.2% + Mospilan 20 SG 0.04%2. Melody Compact 49 WG 0.2% +
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Vertimec 1.8 EC 0.1% V3. Melody Compact 49 WG 0.2% + Laser 240 SC 0.05%
V4. Ortiva Top 0.1% + Mospilan 20 SG 0.04¥. Ortiva Top 0.1% + Vertimec 11BC 0.1% V6.
Ortiva Top 0.1% + Laser 240 SC 0.05%. Untreated control. In both experiments, 4 treatments were
applied, at 1@ay intervals June 26, 6, 16 and 26

In cucumbers, the control experiments were carried out in the second crop cydethes
Puccini F1 hybrid. The experimental variants for the simultaneous control of pathogens and in complex
of pathogens and pests in cucumbers were the same as in nfiélengeatments were applied, at
intervals of 1011 days $eptember 3, 13, 24, (tter 4 and 15).

RESULTS AND DISCUSSIONS

In the expements with melons, the attacks produced ISphaerotheca fuligineavere
manifested starting from the first decade of June (616 1), by Pseudoperonospora cubensgise
third decade of June (21.0Bg. 2) and byAlternaria cucumerindhe first decade of July (9.0Fig.3)
being favored by the average temperature of
Sphaerotheca fuligingaby theaveraget e mper at ur e of 423. 0AC and t he
>95% for Pseudoperonospora cubensisnd by the average temperatur
relative humidity >80% foAlternaria cucumerinaThe attack produced Biyhrips tabacistarted in the
seconddecade of June (14.06), and thatmiomyzatrifolii in the third decade of June (26;0&g. 4).

Fig. 1. Sphaerotheca fuliginea Fig. 2. Pseudoperonospora cubensis
Powdery mildew/FL i nar e a Downy mildew/ Mana
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Fig. 3. Alternaria cucumerina Fig.4. Liriomza trifolii-leaf miner/Mus ca m
alternaria leaf blight / Alternarioza

100
80
6

o

4

o

2

o o

JUNE JULY AUGUST
B Minimum temperature (°CJ Average temperature (°C)®m Maximum temperature (°(

Minimum humidity (%)  ®m Average humidity (%) B Maximum humidity (%)

Sphaerotheca | 05| 1.8 35 | 53 9.7 21.7 | 35.9 | 69.7 93.2
fuliginea *
Pseudoperonospor{ 0 0 0.8 1.7 2.9 4.5 6.1 7.8 10.3
cubensis *
Alternaria 0 0 0 0.4 1.2 2.7 4.1 6.9 8.2
cucumerina *
Thrips tabaci * 0 0.4 0.9 1.8 4.5 9.2 14.2 | 19.3 26.6
Liriomyzasp.* 0 0 0.5 1.2 2.8 4.4 6.2 8.3 9.1

*) degree of attack
*) gradul de atac
Fig. 5. Influence of climatic factors on the appearance andvolution of the attack
of pathogensand pestson the melonscrop under high plastic tunnels(cycle I, 2018) /
I nfluenwa factorilor c¢climatici asupra apari Wiei ¢
dbunttorilor | a culsblarir(@luld, 201§ epeni gal beni dir

The attack evolved gradually so that in the third decade of August it reached the following
values: Sphaerotheca fuligineéDA=93.2%), Pseudoperonospora cubengl3A=10.3%), Alternaria
cucumering DA=8.2%), Thrips tabaciDA=26.6%) and.iriomyzatrifolii (DA=9.1%;Fig. 5.

39



Table 2. Influence of treatments with different fungicidescombinationson melonyield under high plastic tunnel

ACTA AGRICOLA ROMANWAIMe 6 Year, No.6.2.

Combinations of the fungicides Melody Compact 49 WG 0.2% or Aliette 80 WG 0.2% with

King 0.05% or Ortiva Top 0.1% ensured good protection of melon plants against the attack of
pathogensSphaerotheca fuligiea, Pseudoperonospora cubenaisd Alternaria cucumering their
average eftacy being between 77.5% (Aliette 80 WG 0.2% + King 0.05%) and 88.7% (Melody
Compact 49 WG 0.2% + Ortiva ToplQ%o; Table 1).

Table 1.Efficacy of somefungicidescombinations insimultaneouscontrol of the pathogenson melon crop
under high plastic tunnel(cycle I, 2Q.8) /

Efi cacitatea

unor

combi na'Hi i

de

galbeni din solar (ciclul I, 2018)

fungicide

Var. Sphaerotheca fuliginea Pseudoperonospora Alternaria cucumerina
cubensis Average
DA (%) E (%) DA (%) E (%) DA (%) E (%) efficacy
(%)
1 14.7 84.3 3.2 87.1 2.1 83.5 85.0
2 9.5 90.0 2.8 88.7 1.6 87.4 88.7
3. 17.8 81.2 4.1 83.5 4.1 67.7 77.5
4, 11.3 88.1 3.3 86.7 2.1 83.5 86.1
5. 94.9 - 24.9 - 12.7 - -
DA=degree of attack

“n

combat

Regarding the obtainedelds the following variants were noted: V2 (Melody Compact 49 WG
0.2% + Ortiva Top 0.1%) with 5.180 lggf.m, V1 (Melody Compact 49 WG 0.2% + Kirig05%) with
5.120 kgsg.m.and V4 (Aliette 80 WG 0.2% + Ortiva Top 0.1%) withl60 kgkg.m.ascompared to
3.180 kgsqg.m.for the V5 variant, untreated control, resulting in very significant differences (table 2).

(cycle 1, 2aL8) /

I nfluen™a tratamentelor cu diferite combina'ii d el,
2018)
Variant Yield Thedifference | Relative | Significance
(kg/m?) | from the control| yield (%)
(kg/n?)
1. Melody Compact 49 WG.D% + King 005% 5.120 +1.940 161.0 b
2. Melody Compact 49 WG.P% + Ortiva Top Q1% | 5.180 +2.000 162.9 b
3. Aliette 80 WG ®% + King 005% 4,950 +1.770 155.7 b
4. Aliette 80 WG ®% + Ortiva Top QL% 5.100 +1.920 160.4 b
5. Martor netratat 3.180 Mt 100.0

LD 5%=011; LD 1%=015; LD 0.1%=022

3).

fungi

Referring to the complex otrol of pathogens and pests, the combinations of the fungicides
Melody Compact 49 WG 0.2% or Ortiva Top 0.1% with Mospilan 20 SG 0.04%, Vertimec 1.8 EC
0.1% or Laser 240 SC 0.05% protecteetll melon plants against the attack of pathogens
(Sphaerotheca fuligen, Pseudoperonospora cubenargd Alternaria cucumerinpand pestsThrips
tabaci and Liriomyzartrifolii ), their average effacy being between 81.2% (V1. Melody Compact 49
WG 0.2% + Mospilan 20 SG 0.04%) and 88.9% (V5. Ortiva Top 0.1% + Vertimec 1.81E€; table
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Table 3. Efficacy of some fungicides and insecticideacaricidescombinations in the complex control of the
pathogens and pests on melon crop under high plastic tunnel (cycle 1, 2018)

Eficacitatea unor mseditidesncadHiii c iddkee f'um gd amldaet ecruea " n col
dbunttorilor Il a cultura de pepeni galbeni di
Var. | Sphaerotheca| Pseudoperono Alternaria Liriomyza Thrips tabaci | D.A. | Average
fuliginea spora cubensis | cucumerina trifolii total | efficacy
DA E (%) DA E DA |E(%)| DA |E(®%)| DA | E(%)| (%) (%)
(%) (%) (%) (%) (%) (%)

69.8 25.1 2.2 78.6 1.9 76.8 4.4 51.6 1.7 93.6 | 10.2 81.2
75.6 18.9 2.4 76.7 1.7 79.3 1.8 80.2 15 94.4 7.4 86.3
71.6 23.2 2.5 75.7 2.2 73.2 2.5 72.5 2.8 89.5 | 10.0 81.5
4.6 95.1 5.3 48.5 3.4 58.3 3.8 58.2 14 94.7 | 18.5 87.4
4.9 94.7 5.0 51.4 3.7 54.9 1.6 82.4 1.2 955 | 164 88.9
3.9 95.8 5.8 46.6 3.3 59.7 2.3 74.7 2.5 90.6 | 17.5 88.1
93.2 - 10.3 - 8.2 - 9.1 - 26.6 - 54.2 -

N|O g A W=

The highesyields (table 4) were recorded for the V5 variants (Ortiva Top 0.1% + Vertimec 1.8
EC 0.1%) with 820 kgkg.m, V6 (Ortiva Top 0.1% + Laser 240 SC 0.05%) with 7.97Gégnh.and
V4 (Ortiva Top 0.1% + Mospilan 20 SG 0.04%) with 7.860skgh.ascompared to 4.980 kgg.m.in
V7, untreated control, resulting in very significant.

Table 4. Influence of treatments with different fungicides and insecticidescaricidescombinationson melon yield
under high plastic tunnel (cycle I, 2018J
I nflauem®t amentel or cu diferit-acapnpmbidaHasupdeafpngdaot tHee
galbeni din solar (ciclul I, 2018)

Variant Yield The Relative | Significance
(kg/m?) difference yield
from the (%)
control
(kg/m?)
V1. Melody Compact 49 WG.2% + Mospilan 20 SG.04% 7.64 +2.660 153.2 ok
V2. Melody Compact 49 WG.P% + Vertimec 1,8 EC.0% 7.78 +2.800 156.1 ok
V3. Melody Compact 49 WG.D% + Laser 240 SC.05% 7.72 +2.740 154.9 ok
V4. Ortiva Top 01% + Mospilan 206G Q04% 7.86 +2.880 157.7 ok
V5. Ortiva Top 01% + Vertimec 1,8 EC.0% 8.92 +3.940 178.9 ok
V6. Ortiva Top 01% + Laser 240 SC.05% 7.97 +2.990 159.9 ok
V7. Martor netratat 4.98 Mt 100.0 -

LD 5%=004; LD 1%=005; LD 0.1%=007

In the experiment with cucumbers, the attack of pathogens and pests manifested itself starting in
September as followSphaerotheca fuligine¢b.09; Fig 6), Pseudoperonospora cubengis3.09 Fig.
7), Alternaria cucumering22.09), Thrips tabaci(15.09;Fig. 8) andTetranychus urtica¢21.09 Fig.
9). The attack oSphaerotheca fuligineaas f avored by the average tem
of Pseudoperonospora cubensisas f avored by the minimum temp
produced byAlternarna cucumerinavas favored by the average temperature of 23.0°C.
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Fig. 6. Sphaerotheca fuliginea Fig. 7. Pseudoperonospora cubensis
powdery mildew / downy mildew/
ftinarea mana

Fig. 8 Thrips tabacicommon thrips/ Fig. 9. Tetranychus urticae
tripsul comun two spotted spider mite/
ptianjenul rodu col

The observations made last time showed that the attack producgdhbgrotheca fuliginea
expanded (GA=58.7%), and the attack produced Rseudoperonospora cubensidecreased
considerably (GA=12.3%; Fig. 10).
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® Minimum temperature (°Ch Average temperature (°C)®m Maximum temperature (°

Minimum humidity (%) = Average humidity (%) ® Maximum humidity (%)

Sphaerotheca 0|0 0.7 35 158 | 324 47.3 58.7
fuliginea*

Pseudoperonospor{ 0 | 0 0 0.2 1.3 3.9 8.1 12.3
cubensi$

Alternaria 0|0 0 0 0.7 2.9 5.3 8.9

cucumering

Tetranychus 0|0 0 0 0.4 1.9 4.6 6.7

urticae*

Thrips tabact 00 0 0.5 1.9 5.8 9.1 11.0

*) degree of attack
*) gradul de atac
Fig. 10.Influence of climatic factors on the appearance and evolutioof the attack
of pathogensand pestson the cucumberscrop under high plastic tunnels(cyclell, 2018) /

I nfluen™a factorilor climatici asupra apari Hi ei
dbtunttorilor |l a cultura de castraveHi di n s

The combinations of the fungicides Melody Compact 49 WG 0.2% or Aliet@B®.2% with

King 0.05% or Ortiva Top 0.1% ensured a good protection of cucumber plants against the attack of
three pathogens, the averageieficy being between 93.0% (V3. Aliette 80 WG 0.2% + King 0.05%)

and 94.1% (V2. Melody Compa4® WG 0.2% + Ortiva op 0.1%; Bble 5).

Table 5 Efficacy of somefungicidescombinations insimultaneouscontrol of the pathogenson cucumberscrop under

high plastic tunnel(cyclell, 2018) /Ef i caci t atea wunor combi na'Hi i de fungi ci
patogeni la cultura de castrave™H din sol at
Var. | Sphaerotheca] Pseudoperono Alternaria DA Average
fuliginea spora cubensis | cucumerina | total efficacy
DA E DA E DA E (%) (%)
(%) | (%) | (%) (%) (%) | (%)
1 2.1 96.2 1.3 86.4 1.4 |827| 4.8 93.4
2 1.8 96.8| 0.9 90.6 1.6 |80.2| 4.3 94.1
3 2.0 96.4 1.4 85.4 1.7 |79.0| 5.1 93.0
4 1.8 96.8| 0.8 91.7 19 |765| 45 93.9
5 55.6 - 9.6 - 8.1 - 73.3 -

DA=degree of attack

Referring to theobtainedyield (table 6), it can be seen that the highest valvere recorded for
the V4 variant (Aliette 80 WG 0.2% + Ortiva Top 0.1%) with 3.698sggh. and V2 (Melody
Compact 49 WG 0.2% + Ortiva Top 0.1%) with 3.693skgh. ascompared to 2.799 kgg.m.in the
V5 variant, untreated control, resulting in very significant differences.
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Table 6. Influence of treatments with different fungicidescombinationson cucumbers yield under high plastic tunnel
(cyclell,2018) /1 nf l uen™a tr at amentdel drunagu cd idfee raistue rcao mplriordau™ei™Hi e i
solar (ciclul Il, 2018)

Variant Yield The difference | Relative | Significance
(kg/m?) | from the control| yield (%)
(kg/n?)
1. Melody Compact 49 WG.P% + King Q05% 3.609 +0.810 128.9 ol
2. Melody Compact 49 WG.2% + Ortiva Top A% 3.693 +0.894 131.9 il
3. Aliette 80 WG ®% + King Q05% 3.526 +0.727 125.9 il
4. Aliette 80 WG 2% + Ortiva Top QL% 3.698 +0.899 132.1 ol
5. Martor netratat 2.799 Mt 100.0 -

LD 5%=0.04; LD 1%=0.06t.D 0.1%=0.08

Among the treatmest variants, the best results in the compleantrol of pathogens
(Sphaerotheca fuliginea, Pseudoperonospora cubemgi;lternaria cucumerinpand pestsThrips
tabaciand Tetranychus urticewere obtained with the varienV5 (Ortiva Top 0.1% + Vertimec 1.8
EC 0.1%; average E =91.1%), V6 (Ortiva Top 0.1% + Laser 240 SC 0&®8%ge E=87.3%) and V4
(Ortiva Top 0.1% + MospilaB0 SG 0.04%; average E=86.1%ble 7).

Table 7. Efficacy of some fungicides and insecticidegcaricidescombinations in the complex control of the
pathogens and pests onucumberscrop under high plastic tunnel (cyclell, 2018)/Ef i caci t at ea unhor c¢

fungicide cuinsecticida car i ci de " n combat er ea “wntctoonrpilleaxr al aa gcewnlHi U roar
solar (ciclul 11, 2018)
Var. | Sphaerotheca] Pseudoperono | Alternaria | Tetranychus Thrips DA Average
fuliginea spora cubensis| cucumerina urticae tabaci total | efficacy
DA E DA E DA E DA E DA E (%) (%)

(%) | () | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%)
267 [545] 26 | 794 | 21 |764| 38 [433[ 2.7 [77.1] 379 | 616
253 [56.9] 31 [ 754 | 19 [786] 05 |925] 25 [788] 333 | 663
237 [59.6] 28 | 778 | 17 |80.9| 32 [552[ 1.5 [88.1] 329 | 667
1.8 [969] 37 [ 706 ] 2.0 [775] 41 |388] 2.1 |822[ 137 | 86.1
1.6 [973] 34 [ 730 1.8 [79.8] 03 [955| 1.7 |856| 8.8 91.1
1.9 [968] 33 [ 738 1.6 [82.0] 3.8 |43.3] 1.9 |840[ 125 | 873
58.7 | - 12.6 - 89 | - | 67 | - [118] - [ 987 -

DA=degree of attack

N[OOI IWIN|F

Referring to theobtainedyields, the variants stood out: V5 (Ortivieop 0.1% + Vertimec 1.8
EC 0.1%) with 3.862 kgf.m, V6 (Ortiva Top 0.1% + Laser 240 SC 0 .05%) with 3.78Gdagm.and
V4 (Ortiva Top 0.1% + Mospilan 20 SG 0.04%) with 3.753skgh.as compared to V7, untreated
control, with 2.993 kgdg.m.(Table 8).

Table 8 Influence of treatments with different fungicides and insecticidescaricidescombinations on cucumbers
yield under high plastic tunnel (cyclell, 2018)/I nf |l uen™a tr atamentel or cu diferite

acaricide asuprpr oduc "Hi e l a cultura de castrave™H din
Variant Yield The Relative | Significance
(kg/m?) difference yield
from the (%)
control
(kg/n¥)
V1. Melody Compact 49 WG.R% + Mospilan 20 SG.04% 3.573 +0.580 119.4 rkk
V2. Melody Compact 49 WG 2% + Vertimec 1,8 EC.0% 3.692 +0.699 123.4 rkk
V3. Melody Compact 49 WG.R% + Laser 240 SC.05% 3.550 +0.557 118.6 rkk
V4. Ortiva Top 01% + Mospilan 20 SG.04% 3.753 +0.760 125.4 rrx
V5. Ortiva Top 01% + Vertimec 1,8 EC.0% 3.862 +0.869 129.0 rrx
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V6. Ortiva Top 01% + Laser 240 SC.05% 3.780 +0.787 126.3 Fork
V7. Martor netratat 2.993 Mt 100.0 -
LD 5%=0.04; LD 1%=0.06; LD 0.1%=0.08

CONCLUSIONS

1. Melons and cucumbers crogow underprotected areas are attacked with an annual frequency by
the pathogen$phaerotheca fuliginea, Pseudoperonospora cubensis, Alternaria cucunaednthe
pestsThrips tabaci, Tetranychus urticaend Liriomyzatrifolii , which reduce yield quantitatively and
depreciate it qualitative.

2. The product combination Melody Compact 49 WG 0.2% + Ortiva Top 0.1% provided the best
average eftacy (88.7%) in the simultaneous control of pathogens in the melon crop. Regarding the
obtainedyield, the V2 variant (Melody @mpact 49 WG 0.2% + Ortiva Top 0.1%) stood out, with
5.180 kgsg.m, ascompared to 3.180 kgg.m for the V5 variant, untreated control.

3. The combination of products Ortiva Top 0.1% + Vertimec 1.8 EC 0.1% showed the best average
efficacy (88.9%) in the complegontrol ofpathogens and pests in melon culture. The highekt was
recorded for the V5 variant (Ortiva Top 0.1% + Vertimec 1.8 EC 0.1%) &8RO kgsq.m, as
compared to 80 kgsq.m.for V7, the untreated control.

4. Thefungicidescombination Melody Compact 49 WG 0.2% + Ortiva Top 0.1% provided the best
average eftacy(94.1%) in the simultaneous control of pathogens in cucunrber Referring to the
obtainedyield, it was found that the highest value was recorded fovVtheariant (Aliette 80 WG

0.2% + Ortiva Top 0.1%) with 3.698 lgg{.m. as compared to 2.799 ksg.m.for the V5 variant,
untreatectontrol.

5. The combination of products Ortiva Top 0.1% + Vertimec 1.8 EC 0.1% had the best average
efficacy (91.1%) in the cmplex control of pathogens and pests in cucumbsspc Regarding the
obtainedyield, the V5 variant (Ortiva Top 0.1% + Vertimec 1.8 EC 0.1%) stood out with 3.862
kg/sq.m, ascompared to V7, the untreated control, with 2.993dgm
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Abstract

Tomato (Solanum lycopersicum Mill.) is a vital crop facing increased abiotic stress due to climate change. Drought,
salinity, and temperatur8uctuations can severely impact growth and yield. This study examines using salicylic acid (SA)
in tissue culture to enhance tomato plants' resistance to abiotic stress "in Vitnmato plants were cultured in controlled

"in vitro" conditions with varymg SA concentrations (1 mM/I, 0.5 mM/I, and 0.1 mM/l) in MS 1962 media. We assessed seed
germination, shoot initiation, root development, and physiological parameters (phenolic and chlorophyll c&#sults

show that SA application significantly impess stress tolerance, enhancing plant growth and chlorophyll levels while
reducing oxidative stress. Sreated plants upregulate stresssponsive genes, activating defense mechanisms against
abiotic stress.Using SA in tissue culture shows promise fortainable agriculture by boosting tomato plants' native
defenses against environmental challenges, mitigating yield losses, and enhancing food security and agricultural
sustainability. This approach offers insights into developing strategies to improve resdence amid changing
environmental conditions.

Keywords:salicylic acid; in vitro; sustainable; vegetable; breeding.

Rezumat

Cultura de tomate (Solanum |lycopersicum Mill .) reprezir
crescut din cauza schimbbtril or ctlei nmpaetmpecheea uhSnepacedraa asupsaa | i n i
cr e Obie damemului. Acesstrudiuu r mt rulizate@ aciduluisalicilic (SA) in culturad e Wesut ur i pent |
rezistenwa plantelor de tPamaetde torhate awsfost ceescutécio a locii odini tiirco | Aaitne VA
vitrodo cucdntfreawitie ceonSA (1 mM/ I, 0, 5 AnM/ d s tGigeevbam lunaahili/ &
s emi nWarhaccalet st ari |l or, dezvoltarea rtdbowdalbtmwin®l i p &r amé
Rezultatele ardtmbuaktbapbeidtarsamBAficativ toleranwa | a s
clorofilt, reduc®©nd “n acel adi timp stresul oxi dats,i v. Pl
activoOnd mecani s medstesuueabiatiplktrialriez armmpotSTA "n cul tura de We
pentru agricultura dur abial tplparnitne | sotri nduel atroenaa taep £ rmproitir i nvaat
atenuarea pierderilor deWirandlaimmaent &i e s@iorarear akeicluiri £ Wi
perspective pentru dezvoltarea de strategidi de " mbunttt
mediu.

Cuvintecheie acid salicilic; in vitro; sustenabitate; legume; ameliorare.

INTRODUCTION

In the contemporary context of agricultural sustainability, the quest for enhancing crop
resilience to abiotic stressors has gaisgphificantimportance(Suprasanna, 2020Amongst crops,
tomatoes $olanum lycopersum) hold an importaneconomic and nutritional value worldwi@Bai et
al., 2016; Kumaret al, 2020, 2021)However, their susceptibility to various environmental stressors
such as drought, salinity, and temperature extremes poses a formidable challenge to sustainable
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production. Conventional breeding efforts have often fallen short in conferring robustsigemssce,
necessitating novel approaches to fortify tomato plants against such advddsiseph, Jini and
Sujatha, 2010)

In recent years, the regulatory role of salicylic acid (SA) in plant defense responses has
garnered considerable attention. Beyats wellestablished function in combating biotic stressors, SA
has emerged as a key signaling molecule involved in orchestrating plant responses to abiotic stress. Its
ability to activate defense mechanisms and regulate physiological processes nak@entising
candidate for bostering plant resilience to environmental challen@ggsmedet al, 2020; Lefevere,
Bauters and Gheysen, 2020)

Tissue culture techniquési n  veprésenbapowerful tool for precise manipulation of plant
physiology and gestics (Ghosh, Igamberdiev and Debnath, 202By providing controlled
environments conducive to cellular proliferation and differentiation, tissue culture offers unparalleled
opportunities for studying plant responses to exogenous compounds like SA. &tptaevability to
manipulate growth conditions and hormone levels in vitro facilitates the optimization of SA uptake and
utilization by tomato tissue§loseph, Jini and Sujatha, 2010; Ngullie, Tank and Bhanderi, 2014; Giri
and Giri, 2022; Singlet al, 2@23).

This paper aims to delve into the intricate interplay between exogenous SA application, tissue
culture methodologies, and tomato stress resilience. Through a comprehensive review of existing
literature and experimental findings, we seek to elucidageunderlying mechanisms by which SA
enhances tomato plant tolerance to abiotic stresSiwssly, we will explore the molecular mechanisms
underlying SAmediated stress responses in tomato plants. By examining the activation of -defense
related genes, mathtion of antioxidant systems, and regulation of stresponsive signaling
pathways, we aim to unravel the intricate network through which SA confers stress tolerance.
Secondly, we will delve into the optimization of tissue culture protocols foef@#ication in vitro.

This will include discussions on callus induction, organogenesis, and regeneration techniques tailored
to maximize SA uptake and integration into tomato tisseeghermore, we will assess the efficacy of

SA in mitigating specific abtic stressors commonly encountered by tomato plants, including drought,
salinity, and temperature extremes. Through a series of controlled experiments, we aim to quantify the
impact of SA supplementation on plant growth, physiological parameters, adduyider stress
conditions.Finally, we will discuss the broader implications of our findings for sustainable agriculture.
By elucidating the potential of Shediated stress mitigation in tomato production, we hope to
contribute to the development of inradive strategies for enhancing crop resilience and ensuring food
security in the face of escalating environmental challenges.

In summary, this paper represents a comprehensive exploration of the synergistic relationship
between exogenous SA applicatiosstie culture techniques, and tomato stress resilience. By bridging
the gap between fundamental research and practical applications, we aspire to pave the way for the
development of sustainable agricultural practices tailored to the challenges of thenRirst ¢

MATERIALS AND METHODS

Seeds of the Roma genotype were selected as the plant material for this study. The experiments
were conducted at the Vegetable Research and Development Station in Bacau, within the Laboratory of
Tissue Culture "in vitro." Tie primary objective was to assess the impact of exogenous salicylic acid
(SA) application on tomato plants' response to abiotic sffégsseeds underwent surface sterilization
to ensure aseptic conditions for subsequent tissue culture experimentsprobess involved
immersion in a 0.1% mercuric chloride (HgC$olution for 10 minutes, followed by thorough rinsing
with sterile distilled water to remove any residual sterilizing agehirashige Skoog (MS1962)
medium was selected as the basal growgldliom. The medium was supplemented with 30 g/l sucrose
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to provide a carbon source for plant growth. Agar was added at a concentr&iOrgbfto solidify the
medium. Three different concentrations of salicylic acid (1 mM, 0.5 mM, and 0.1 mM) were
incorporated into the medium to evaluate their effects on plant growth and stress tolerance. The pH of
the medium was adjusted to 5.8 using appropriate buffer solutions.

Sterilized seeds were plated on the prepared MS medium and placed under controlled
conditions conducive to germination and seedling growth. The germination indices were recorded to
assess the efficacy ohrious salicylic acid concentratio®@neweekold sedlings were utilized as a
source of explants for subsequent tissue culture experintfdrgsapical and hypocotyl explants were
excised from the onweekold seedlings and transferred to the prepared MS medium supplemented
with different concentrations falicylic acid. Four treatment variants were established: VO (control
without SA), V1 (1 mM SA), V2 (0.5 mM SA), and V3 (0.1 mM SA). Each variant was replicated
three times to ensure the reliability of the resuiltse tissue cultures were maintained uncantrolled
environmental conditions. The incubation temperature was set at 26x1°C to provide optimal conditions
for plant growth and development. A -b&ur photoperiod with a light intensity of 5000 Ix was
maintained to simulate natural light conditiammducive to photosynthesis.

Sub-culturing of the tissue cultures was performed atl&9 intervals to prevent overcrowding
and ensure continued growth. Daily observations were made to monitor the growth and development of
the explants, as well as any mbagbogical or physiological changes induced by the different SA
concentrations.The rooted plantlets underwent a transition to hydroponic conditions within bottles to
facilitate acclimatization, while concurrently, the newly formed shoots were transpiatdefiesh
media to advance the microclonation stage of development. To ensure optimal growth conditions, pots
containing the hydroponic solution, which included Previcur 0.15%, were enveloped in clear bags,
maintaining a relative humidity of 100%. Thesstups were then positioned within an acclimatization
room characterized by atfour light/8hour dark photoperiod and temperatures ranging between 20°C
and 23°C.

Subsequently, the acclimatized plants were transferred into a potting mixture comprising
stailized sand and vermiculite in a 1:1 ratio, accommodated within plastic cups. These plants
underwent a hardening process within a mist chamber, where relative humidity levels were maintained
at 80%, for a duration of 2 weeks prior to their eventual tearisfthe greenhouse environment.

Chlorophyll content was assessed following the methodology outlinédchtenthaler (1987)Fresh

plant samples weighing 0.1 g were homogenized and subjected to extraction using 80% acetone. The
resulting mixture was cenfuged for 10 minutes at 3,530 rpm using the Hettich Universal Centrifuge

320 | 320 R. Subsequently, the supernatant (SN) was collected, and the absorbance at wavelengths ot
470 nm, 647 nm, and 663 nm was measured using-& IS\spectrophotometer.

The comentrations of chlorophyll a (Cla), chlorophyll b (Clb), and carotenoids (Car) were
determined utilizing the following formulas:

Chlorophyll a (Cla) concentration (mg/L) = 12.25 * Abs 66342179 * Abs 647 nm

Chlorophyll b (Clb) concentration (mg/L) = BD * Abs 647 nm 5.10 * Abs 663 nm

Carotenoids (Car) concentration (mg/L) = (1000 * Abs dif0- 1.82 * Cla- 85.02 * Clb)198

The data obtained from the tissue culture experiments were subjected to statistical analysis
using analysis of variance (ANGQY to determine the significance of the observed effects. Mean
values and standard deviations were calculated for each treatment variant to facilitate comparison and
interpretation of the results.

RESULTS AND DISCUSSIONS

In our experimental investigation of cultivation techniques, particularly focusing on the impact
of varying concentrations of salicylic acid (SA), we observed a notable delay in seed germination
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associated with the application of 1 mM SA. Specifically, pared to control conditions without SA
supplementation, seeds subjected to this concentration exhibited a delay in germination of nearly three
days. This delay suggests a significant alteration in the physiological processes governing seed
dormancy releasand germination initiation in response to SA.

Furthermore, upon germination, plants exposed to 1 mM SA exhibited conspicuous root
deficiencies, manifesting as a spectrum of developmental anomalies ranging from a complete absence
of root formation to the neduction of markedly stunted and aberrant root structures. This observation
indicates a disruption in root development and elongation processes under the influence of elevated SA
levels(figure 1 a, b)

Additionally, the abnormal morphology of roots obh&al in SAtreated plants, characterized by
reduced size and irregular architecture, further underscores the detrimental effects of excessive SA
concentrations on root growth and differentiation. Such aberrant root phenotypes may compromise the
plant's adity to efficiently explore soil resources and establish a robust root system essential for
optimal growth and productivity.

Figure 1 a,b. Root development under the influence of salycilic acid FiguralabDe zv ol t area rtdbcin
i nf | uidutuisalicilia c

Our investigation unveiled a contrasting scenario with the application of a 0.1 mM SA
concentration. In this instance, seed germination dynamics mirrored those of the control variant, with
no discernible delay observed. Notably, the preseof SA in the culture medium exerted a positive
influence on both germination rates and shoot growth, leading to enhanced seedling vigor and
development. This augmentation in growth parameters indicates a stimulatory effect of SA at lower
concentrationswhereby the hormone serves as a grgwtmoting agent, facilitating the progression
of seedling development.

The contrasting responses elicited by different SA concentrations underscore the importance of
dosagedependent effects in modulating plagiysiological processes. While higher SA concentrations
impede germination and root development, lower concentrations can elicit beneficial effects on
seedling growth and vigor. These findings highlight the intricacies em84iated signaling pathways
andtheir nuanced impacts on plant growth and development.

Regarding the morphogenetic response of explants, our observations revealed distinct outcomes
depending on the type of explant utilized. Apexes emerged as the more favorable choice for cultivation,
exhibiting pronounced morphogenetic activity. Notably, new shoots rapidly initiated at the base of the
apex explants, showcasing robust shoot proliferation and elongation. The addition of 0.1 mM SA
further augmented this process, promoting enhanced shodiplioation and elongation, thus
underscoring the positive impact of low SA concentrations on shoot development.

In contrast, hypocotyls demonstrated a distinct morphogenetic pattern, primarily yielding roots
with limited shoot formation. Interestingly, Hte base of some hypocotyl explants, shoots emerged,
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progressing into fully developed plantfsgure 2) This observation suggests a dynamic response of
hypocotyls to SA treatment, with the potential for both root and shoot development depending on the
local microenvironment and hormonal cues.

Figure 2. Shoots emerging from hypocotyl tissuéFigura2.L £ st ar i care apar din WwWes

Quantitatively, the percentage of explants generating shoots varied across different SA
concentrations.nl media with reduced SA concentrations, approximately 90% of explants exhibited
shoot formation, indicating a high level of responsiveness to the culture conditions. However, a notable
decrease in explant response was observed with the highest SA cdimer{firanM), with only
68.00% of explants generating shoots. This reduction in ghmalucing explants suggests a dose
dependent effect of SA on morphogenetic responses, wherein higher concentrations may exert
inhibitory effects on shoot initiation and\ddopment.Our findings revealed compelling evidence of
SA's pronounced influence on the temporal dynamics of shoot initiation, as well as its significant
enhancement of shoot and root elongation compared to the control variant.

The application of SA at cwentrations of 0.1 mM and 0.5 mM exerted a remarkable effect on
the timing of shoot initiation. We observed a notable reduction in the time required for shoot initiation
in SA-treated samples compared to the control group. This accelerated onset oérskeogptnce
suggests that SA plays a pivotal role in stimulating the transition from meristematic tdahuaot
tissues, thereby expediting the initiation of shoot development.

Furthermore, our analyses unveiled a striking increase in both shoot amtoragtion in response to

SA supplementation. Shoots exhibited enhanced elongation rates, resulting in taller and more vigorous
plantlets compared to those in the control group. Additionally, roots displayed a similar trend of
accelerated growth, with Stkeated plants manifesting longer and more extensively developed root
systems. This augmentation in shoot and root elongation highlights the gmamtioting properties of

SA, which act synergistically to enhance overall plant vigor and development.

Notably, the magnitude of these effects was particularly pronounced at SA concentrations of 0.1 mM
and 0.5 mM, surpassing the performance of the control variant. This observation underscores the dose
dependent nature of SA's influence on shoot and root growtrewhoptimal concentrations stimulate
maximal growth responses while higher concentrations may lead to diminishing returns or even
inhibitory effects(Table 1)
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Table 1.Effects of different concentrations of SA in MS medium for multiple shootnduction at tomatoes

after 60 days of culturei means +SEH Tebel 1IEf ect el e di feritelor concentraWwii de
| £stari mul tipldi |l a t onmediitt®E dupt 60 de zile d
Variant / Varianta %Osf explant showing requrse/ Average no. of shoqt$ Nr. mediu de
% explante care au reactionat lastari
VO - Control 75.1 21.6+1.1
V1-1 mM SA 68.0 9.040.6
V2-0,5 mM SA 88.3 32.1+0.5
V3-0.1 mM SA 97.2 38.9+1.8

Overall, our detailed analysis highlights the intricatgerplay between exogenous SA
application and the morphogenetic responses of tomato ex|flagtse 3) The differential effects
observed between apexes and hypocotyls, as well as the influence of SA concentration on shoot
formation, provide valuablénsights into the regulatory mechanisms governing plant growth and
development in tissue culture settings.

14 -~ ®Plant's height Shoot lenght Root lenght

12
10 -
VO V1 V2 V3

Figure 3. Biometric measurements on tomatoes plants cultivated on media supplemented with different
concentration of SA/MEL s ur £t or i phiaonmeetirei cdee Itaomate cul tivate pe medi
de SA

o N A O

Following root development, the plantle{figure 4) were transitioned into hydroponic
conditions within bottles. To prepare them for this new environment, a hardening process was initiated.
During the initial week of hardening, the plantlets were exposed to high humidity levels, maintained at
90% RH. Subsguently, the humidity was gradually reduced over the following days. This meticulous
adjustment in environmental conditions contributed to the successful acclimatization of the plantlets to
hydroponic cultivation. Notably, this method resulted in an ingiwessurvival rate of over 95%,
indicating the effectiveness of the hardening process in ensuring the plantlets' adaptation to their new
growing conditions.
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Figure 4. Tomatoes plants in hydroponic conditiond Figura4.P|l ant e de t onraporice " n condi V

The inclusion of the SA elicitor at a concentration of 0.1 mM in the culture medium resulted in
a notable increase in total chlorophyll content compared to the control group. Conversely, when higher
concentrations of SA were added to the media,chlorophyll a (Chl a) content remained similar to or
slightly lower than that of the control samples. These findings are consistent with previous research
conducted on various crops, as reported by Khan et al. (a@@3hodary (2004)

This observedenhancement in total chlorophyll content with the addition of 0.1 mM SA
suggests a stimulating effect of this concentration on chlorophyll biosynthesis or retention within plant
tissues. However, at higher SA concentrations, any potential benefits topthiibrcontent may
become saturated or offset by other physiological responses induced by elevated SA levels.

Furthermore, our results underscore the importance of SA in modulating photosynthetic
pigment content and, consequently, photosynthetic efficianmyss different plant species. This aligns
with the broader understanding of SA as a signaling molecule capable of regulating various
physiological processes related to plant growth and stress responses.

CONCLUSIONS

At a concentration of 1 mM SAour experiments revealed a pronounced delay in seed
germination, with the emergence of seedlings occurring nearly three days later compared to the control
variantsdevoid of SA supplementation. This delay underscores a notable alteration in the temporal
regulation of germination processes, likely influenced by the exogenous application of SA.
Concurrently, examination of root development in plants subjected to this concentration revealed
significant deficiencies, ranging from the complete absence of stoattures to the formation of
exceedingly small and morphologically aberrant roots. These observations collectively suggest a
disruption in the normal developmental trajectory of roots, attributable to the inhibitory effects of
elevated SA levels on rogtowth and differentiation processes.

Our detailed analyses demonstrate that SA, when applied at concentrations of 0.1 mM and 0.5
mM, significantly accelerates shoot initiation, enhances shoot and root elongation, and promotes
overall plant growth in tomattissue culture. These findings shed light on the mechanisms underlying
SA-mediated growth regulation and have important implications for the optimization of tissue culture
protocols aimed at improving plant propagation and productivity.

The results shovthat a concentration of 1mM SA inhibited both seed germination and shoot
development, which is probably related with supression oiné@dliated pathway. Instead, the addition
of 0.1 mM SA stimulated shoot proliferation rate, shortened the time for shbatiam and increased
shoot and root elongatioifhe content in phenolyc and chlorophyll was higher in plants regenerated on
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this variant also, which indicates the beneficial effect of addition of 0.1mM SA on defence related
processes. Our results provitlee foundation of further studies related to the plant’'s agronomic
performances when cultivated in the field.
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Abstract

The discovery of effective entomopathogens with biotechnologétehtial offers a potentially sustainable and eost
effective approach to managing insect pest populatiBrien a biological control perspective, the defining characteristic
of these microorganisms is their hagtecific pathogenicity and virulence towarthrget insect pestblative fungal strains
often outperform imported commercial strains due to their better adaptation to local soil microbiome, climate, and
agricultural conditions.The primary objective of this study was to investigates the potefititive entomopathogenic
fungi, isolated fom natural outbreaks in Romaniim, controlling both two key insect pestsf protected cropsthe green
peach aphid (Myzus persicagulzer) (Hemiptera: Aphididagnd the greenhouse whitefly (Trialeurodes vaporariorum)
(Westwood) (Homoptera: Aleyrodidadn the laboratory trials, all testedisolates significantly reduced M persicae
populations by B-73% at all three concentrationglemonstrating their effectivesge in controlling aphid populations.
Whitefly nymphs exhibited the lowest susceptibility to the treaspweitit mortality rates not exceedid$%, fourteerdays
after exposureThe integration ofbioinsecticides (based on these selected strains) edthmtible biological control
methods offers a promisingtrategy for the management of aphids and whitefkesther investigation is crucial to
evaluate the efficacy and lotgrm viability within anlPM framework.

Keywords:entomopathogens, green peachniap greenhouse whitefly, IPM

Rezumat

Descoperirea unor entomopatogeni cCu potenwi al bi otehnol o
d £ u milbrt Din perspectiva controlului biologic, caracteristica definitorie a acestor microorganisme este patogenitatea

Oi virulenwa faWwt de i nsect adtobtonedtewpritiesar ea dieisretak . p eTr U login
comerciale importate, datort £ adapt Lr i i mcobistasolpé uigadea Icd i mt Oi l a con
principal al acestui saluluidimoutulpéni fUngice jzolate dirvfecaré mawrale dinaRoméaoia, e n W i
pentrucontrol ul a chetie din cudlttrile nptotejate: Myzus persicae (Sulzer) (Hemiptedap hi di d ae)
Trialeurodes vaporariorunfWestwood) (Homopteraleyrodidae). in testele de laborator, toate tulpinile testate au redus
semni ficativ popul af%lakset ed ec eM. e pterresii ccacen cceun tér2a Wi i , demon
popul aWwi i |llamwele the c & ffaildtheei. au prezentat cea mai scktzutt se
mortalitate care nu au de pnd@jrarea thomctididalor firaulae iclacestedulpmit e x p
sel ectate) cu met ode compatibile de cnotnrtur od e sbtiiool noagrieca o
mus c wllibleei I nvestigawii suplimentar e Bbililated peteemerelm@in eadrgd e nt r |
unui program de Mampe ment | ntegrat al Dtunttorilor.

Cuvintecheiee nt omopatogeni, ptduchele verde al piersicului, mu
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INTRODUCTION

Plantparasitic insects with piercirgucking mouthparts, such as whiteflies and aphids, cause
direct feeding injury and act as primary vectors for plant viruses and bacterial pathdigegside
aphids, whiteflies rank among the world's most devastatsert pests, inflicting substantial economic
losses on a diverse range of cropgemperate and tropical regionSnidenand Harrington 2022).

These damaging pests target a wide variety of crops, from grains and brassicas to potatoes, vegetables
fruits, and ornamentalsOrganic greenhouse and tunnels production in Romania faces a significant
challenge in controllinghese psts High annual crop losses organic farms from Romantaghlight

the limitations of current biocontrol methods, such as orgaroducts, mineral oils, and arthropod
predatorsor parasitoidsRomania's sole authorized commercial entomopathogen, as listed in the EU
Pesticides Database, iBaecilomyces fumosoroseu¥Vize) Brown and Smiths(Ascomycota:
Hypocreales)strain Fe9901. Thifungusbased product is approved for controlling the western flower
thrips - Frankliniella occidentalis(Pergande)Thysanoptera: Thripidagnd the greenhouse whitefly

(T. vaporariorum in tomato, pepper, eggplant, pumpkin, zucchini, green béamds, watermelon,
cucumber, and ornamental plant crops.

Developing alternative solutions is crucial to ensure economic sustainability in horticatidral
agriculturalproduction. An evident expansion in the volume of agricultural land under orgamurfgr
(including land in conversion and maintenance) has been registered in Romania since 2017. By 2021,
this area had reached 578,718 hectares, reflecting a remarkable 123% growth compared to 2017,
demonstrating Romania's unwavering commitment to a sablaimagricultural development (EC,

2023; Eurostat, 2024).

Fungal pathogens have emerged as a prominent area of research in biological control for
insects, weeds, and diseases over the @@astears (Jackson et al., 2009; Faria & Wraight, 2001,
Charudattan, 2001). Entomopathogenic fungi constitute a unique class of -isbdbiting
microorganisms capable of infecting and causing mortality in insects and other arthropods by
penetrating their protective cuticledithough entomopathogenic fungi are currentlgdign agriculture
for insect pest management, research suggests a broader range of applications. These fungi can act nc
only as insect biocontrol agents but also as endophytes, benefiting plants by promoting growth and
resistance to pathoge(fidantzoukast al., 2022)

The superior performance of native (=autochthonous=indigenous=local) strains over exotic
(imported) commercial strains can often be attributed to their enhanced interactions with the resident
soil microbial community and their optimal adapia to local agreecological and climatic conditions
(Jofre et al ., 202 3:Rodfiguez@tealy, 2020). et al ., 2022; P (

Some authors consider that selection of autochthonous strains mitigates the risk of foreign
strain introduction, thereby safearding the indigenous microbiome and maintaining ecosystem
stability (Paganin et al., 2024). Extensive research supports their superior performance within their
natural climatic zones, suggesting a paradigm shift infdaitdizer functionality and effdoveness
compared to existing approaches. The potential of native microorganisms for agriculture has generated
significant research interest in recent years: native plant gionethoting bacteria exhibit advantages
as bicefertilizer agents for wheat due their local adaptation (Asghar et al., 2023), native Rhizobium
exhibit superior performance compared to 4mative strains in improving nodulation and productivity
of French bean (Phaseolus vulgaris L.) (Athul et al., 2022), a study revealed thatatisiagnicrobial
consortia significantly enhances the development of both shoots and roots in maize plard®lg&
Marquez et al., 2021)he importance of utilizing native strains of microorganisms is also echoed in
other fields, such as: poultry farngin indigenous microbial consortia, when included in chicken diets,
led to a statistically significant increase in body weight compared to the use of commercial probiotic
supplements (Laenoi et al., 2015), fish immunoleggutochthonous strains mixturegsificantly
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increased growth, survival, and both innate and adaptive immune parameters in juvenile cobia
(Amenyogbe et al., 2022), winemakingvhere research reveals advantages in selecting autochthonous
strains adapted to local conditions (Crespo e2@R3).

This study explored the efficacy of native entomopathogenic fungi, isolated from natural
outbreaks in Romania, for controlling two major insect pests of protected crops: the green peach aphid
(M.persicae)and the greenhouse whitefly. baporariorun).

MATERIAL AND MET HODS

Fungal isolates

For this experiment, we use I2ngal isolates maintained in the collection of the Research
Development Institute for Plant Protection in Romania (RDIFRg isolates were grown on potato
dextrose aga(PDA) medium and stored at a temperature of 4 °C.
Initial screening tests, performed on each species separately, identified the most pathogenic isolates.
Aphids and 4th nymphal instars of whiteflies were briefly exposed (5 minutes) to fungal spores
(conidia) by transferring them to Petri dishes containing spadifatngal cultures grown on Potato
Dextrose Agar (PDA) of each of the fungal isolates. Following exposure, the whiteflies were gently
transferred in separate insect chambers and aphids wesdetrad to individual plastic boxes
containing detached leaves on agar. Insects were maintained under controlled conditions for 7 days: the
temperature was kept between 21°C and 24°C, and the relative humidity was maintaine80#hove
and monitored dailyfor signs of infection.Dead insectswere collected and examined under a
microscope to identify signs of fungal infection (mycosis). Subsequendy,vikre transferred to a
Petri dish containing sterile, moistened filter paper to create a moist chamir@nmentMaintained
in the dark at 25 °C for 7 days, the déaskectswere monitored for fungal growth. Subsequently, they
were subjected to fungal isolation procedures.

Following the initial screeninghree isolates oBeauveriasp. exhibiting the hjhest mortality
rates in both insect species were selected for further evaluation in a controlled laboratdfprtrial.
these experiments we reisolated entomopathogenic fungi from insect hosts that were artificially
infected during the initial screenimpgocessFungal isolates were cultivated on PDA forlli& days at
25°C in the dark before use. Spores were harvested from sporulated colonies using a sterile inoculation
shovel. Each isolate was then suspended in a 0.02% Tween 80® water solution anchizethogth
a vortex mixer. Spore concentration was determined using a Burker Turk hemocytometer, and the
suspension was diluted tioe desireadoncentration of CFU/mL.

Insects
Insectsused forthis study originated from a mixeztop tunnel on a southeRomanian organic
farm (Valcea district D r Lt g t)hvaeneitheyacolenized tomato and sweet pepper plants.

Treatments

During the laboratory triainsectswere sprayedavith 0.1 ml of aqueous formulations of spore
suspensionwith three differentc oncent r ati ons of c oni dTha corftral 0 ,
group was sprayed with sterile water with 0.02% Tween® 80. Each strain was replicated five times and
each replicate had 20 individualhe detached leaf bioassay was chosen as the evaluaithod for
the aphids(Fig.1).
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Figure 1. Detached leaves on agar in separate plastioxes/ Frunzedecupate pe agar, In containere separate

To ensure uniformityin tratments of T. vaporariorum only fourthinstar nymphs (late
developmental stageyere chosen for treatment. These nymphs can be identified by their oval case
surrounded by a ring of upright waxy rods, also known as a fake pupa or pupBoienhance the
visibility of developing muscardine infection, the nymphs were meticulously resmioem the leaves
with a brush and transferred to colored cardbdaspired by commercially available cardboard strips
containing natural enemies for whitefly control (Figu2ge this method adapts the concept for
laboratory experiments to treat whiteflymphs.For the control group, healthy nymphs were identified
as those that successfully completed development and emerged as adults.

(b)

Figure 2. The method of arranging nymphs for treatment (a) mimics commercial cardboard strips witmatural enemies (b) / Metoda de aranjare ¢
ni mfelor pentru tratament (a) imitt modelul comerci al

Evaluation of treatment efficacy

The efficacy of different fungal isolates against aphids ahieflies was determined by
measuring their cumulative mortality rate. To analyse treatment group differences, we performed an
ANOVA on arcsinetransformed data representing the proportion of infected insects.

RESULTS AND DISCUSSIONS

The efficacywas satistically similar for all three dosgs1 0 10 aimlwbth 1 0
insect groupgaphids and whiteflies)in addition analysis of cumulative mortality ifboth insect
groupsat 7 days postreatment revealed statistically significant differencesvben all experimental
groups and the control, indicating a strong effect of the treatments.
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Laboratory trials showed all testesblates (12023, 022023 and 07202R)nificantly reduced
green peach aphid/i, persicag populations by 62Z3%The cumulativanortality of green peach aphid

(M. persicag treated withthreedifferent fungal isolates under laboratory conditions is presented in
Figure3.
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Figure 3. Cumulative mortality % mean of M. persicaetreated with four entomopathogenic fungal strains
at 7 and 14 days, post exposureProcentele cumulate de mortalitate a afidMopersicaet r at at e cu trei tul pini fungice

dupt expunere (media N abaterea standard)

The ability to reproduce persisted even in infected apradsthey continued to produce
nymphs.Vu et al. (2007) found that higher dosesB&#fauveria bassianéBals.) Vuill. (Hypocreales:
Cordycipitaceaeyvere crucial for controllingV. persicae Their experimenshowed similar efficacy
with 10’ and 18 CFU/m.

Whitefly nymphs were least affected by the treatmeértts. cumulative mortality of greenhouse
whitefly (T. vaporariorum treated with different fungal isolates under laboratory conditions is
presented in Figuré.
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Figure 4. Cumulative mortality % mean of T. vaporariorumtreated with four entomopathogenic fungal strains
at 7 and 14 days, postexposuréPr ocent el e cumul at e d eaponiorumaaltate cudrei eulpiai fungicesentamopatbtehepla 7
Hi 14 zil e dupdbatweaptandasdly e ( medi a

Several commercially available fungal strains have shown promise in controlling whitflies:
bassiana (ATCC 74040 and GHA),Isaria fumosoroseaWize) Brown & Smith (Hypocreales:
Cordycipitaceae) (Apopka 97 and FE990Wgcanicillium muscariumPetch (formerly Verticillium
lecanii Zimmerman (Hypocreales: Cordycipitaceae) (¢, and Metarhizium brunneumPetch
(formerly M. anisopliaeMetschnikoff) (Hypocreales: Clavicipitaceae) (Bipesco 5 and &&juveria
bassianais particularly wé-documented for its effectiveness against whiteflies Blegnisia tabaci
and T. vaporariorum(Jang et al., 2023). However, in our study, treatment with tBrekassiana
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isolates resulted in a maximum mortality rate of only 55% for whitefly nymphs tudeays after
exposure.

CONCLUSIONS

Promising results were obtained in laboratory trials, where all strains significantly reduced
green peach dp62r3doDespite the celativelydow mortality rate of 55% against
whiteflies in our virulenceassay, the identified strains warrant further investigation to explore their
potential as biocontrol agents. Future studies should focus on assessing their efficacy under controlled
greenhouse and field conditions, considering factors such as applicagétrod, environmental
conditions, and target whitefly species.
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Abstract

The review examines how climate change affects pest populations (black bean aphid, western flower thrips, greenhouse
whitefly, twespotted spider mite, and cotton bollworm) and the resulting damage to common bean crops. A systematic
search strategy was used across academic databases and
icommon b e a ndseconfiguyekaywabds related to climate factors and pest dynamics. The paper highlights how
temperature and precipitation changes can affect pest abundance, distribution, and phenology, potentially leading to
increased pest pressure and damage to cropso &le work outlines strategies to manage pests in common bean crops
under changing climatic conditions, focusing on sustainable and environmentally friendly approaches. In conclusion the
paperds focus on the urgent nessthk infpactof cintate gharggé enrcarimenebeast r a
agriculture, particularly in relation to pestklated issues..

Keywords:climate change, common bean, pesipulation dynamics, yield loss

Rezumat

Aceastt lucrare prezigihimmodoecle amecaereazitchpombiLawiel e de
tripsul californian, musculiwa al bt de sert, acarianul

fasole. 52 utilizat o strategizel dedetudbaree asiaseenmati i - " m G
cheie primare precum "schimbbtri c | i it secundare ledatie aesfactod ¢ o m
climatici Oi dinamica dtunttoril otrri lLeucde rteamperri atenrivti adi
afecta abundenwa, di stribuwia Oi fenologia dtunttorilor,
pagube asupra culturilor. De asemen e atorilot o cuttudle dedasofefine zi nt
condi WwWiile schimbktrilor climatice, pun®©nd accentul pe atl
pe nevoia urgentt de strategidi cuprinztt odecdimaticaaseprast r t
cul turidi de fasole, “"n special cu privire |l a aspectele |
Cuvinte cheies ¢ hi mb L r i climatice, fasol e, dbunttor, di namica poc

INTRODUCTION

Common beansPhaseolus vulgarid..) are an important food source due to their high
nutritional value and genetic diversity. They are rich in proteins, dietary fiber, isia@c bioactive
compounds such as phenolic compounds and resistant Gdfianto Diaz et al, 2023; Uebersax et.a
2023) Incorporating common bean ingredients into regular foods can improve their nutritional profile
without significantly affecting their taste (Vidak et,£#023). Common beans have been reported to
have positive effects ogut microbiome, weightantrol and the reduction of the risk of developing
noninfectious diseasé€®iazBatalla et al.2023) Additionally, common beans are a sustainable crop
with low carban footprint, short growth cycland the ability to fix nitrogen, reducing the need for
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fertilizers (Shobhanee and RaR022). Therefore, beans provide excellent material for selection and
improvement of agronomic traits and the creation of modern cultivars (Vidak 2028). They also
provide genetic variability for breeding and improvingg@omic traits. Also, increases the levels of
secondary metabolites with positive effects on human health, such as quercetin and kaempferol,
improves the expansion index after extrusion processing (Alves de Paiva26t8). Common beans

are a stapledod in subSaharan Africa and a significant source of iron for anemic people. In Romania,
the common beans are a significant component of food strategies, pgowésdsential vitamins,
mineralsand carbohydrates (Rotaru et, 2020). However, challengesch as pests, soil and weathe
conditions, long cooking timand high levels of phytic acid and polyphenols limit their production and
health benefit§Amongi et al.,2023). Efforts have been made to develop new common bean genotypes
with reduced antinutiional compounds, but the potential negative or positive effects on plant
performance and technological properties need further investigation (Ugwuany262a).

Studies have shown that increasing temperatures and changes in precipitation pattesns ca
a negative effect on bean yields (Li et, 2021). The concerns surrounding climate change and its
potential impact on common bean culture include low productivity, drought, low soil fertility, lack of
improved crop management practicasd insecand disease problems (Mohammed and FeX22).

This is particularly concerning in regions such as Africa and Latin America, where common bean is a
staple crop, as these areas are projected to become less suitable for cultivation due to heat and dry
stressegRamirezCabral, Kumamland Taylor 2016). The Ethiopian drylands, where common bean is a
vital protein source, are particularly vulnerable to food insecurity exacerbated by climate variability
and change, population pressure, and subsistence farming practices (Mohammed anad(2eke

Brazil, the main producer of common beans, climate change may lead to an increase in yield due to the
rise in atmospheric COconcentration, although this could also lead to a higheruptomh risk
(Antolin, Heinemanrand Marin 2021). The impact of aliate change on common bean agriculture in
Romania is a significant concern, with potential effects on denedop grain yieldand water balance
(Cuculeanu, Maricaand Simota 1999). The rehabilitation or construction of irrigation systems is
considered arucial adaptation measure by farmers (Sima g2@15).

Additionally, common bean contains high levels of phytates, which can inhibit the absorption
of important nutrients like iron and zinc (Asif et,&022). Elevated temperatures and water strness a
key limiting factors for bean yield, and climate change is projected to enhance these risks (Kimani et
al, 2023). Rising temperatures and changes in @&els can affect crop physiology and yield
potential, with different crop species responding déffiely to elevated COlevels (Roy and Rakshit
2022). Farmers are already experiencing these changes, with rising temperatures and unpredictable
rainfall leading to reduced agri¢ufal production (Karki, Burtomnd Mackey2020). These findings
highlightthe urgent need for adaptation strategies to mitigate the impact of climate change on common
bean agriculture. Reducing greenhouse gas emissions from the agriculture sector, including the
common bean industry, presents challenges tloatneetechnologidainvestmentand policy solutions
(Nagothy 2023).

Climate change is expected to significantly impact the iggtidiversity, distributionand
population dynamics of insect pests, including those that affect common bean crops (Sharma et al.
2015). Thesehanges may lead to increased pest pressure and damage (Mansfield021al. The
influence of climate change on pest populations and damage is further compounded by crop
management practices, with-tibage and crop residue retention being poterdtedtegies to reduce
infestation by foliar insect pests and increase the abundance of predators and detritivores (Pereira et al.
2010). The relative influence of local crop management and landscape context on insect pest
populations and crop damage iscadskey consideration (Rusch et a013).

The climate change has had a significant impact on the Transylvanian Plain in Romania,
altering its climatic indicators and requiring special measures for soil conservation (Rus2@t4al.
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Rusu 2015). Thisds likely influenced the occurrence and distribution of common bean pests, which
are expected to expand their habitats and increase their number of generations (g@cyeankova
et al, 2011) Additionally, the ban on neonicotinoid insecticides in Roiaawhich are used to treat
seeds, may have further implications for common bean pest populations and damageOddiel

This literature review aims to analyze comprehensively the existing studies and research articles
to understand how changing envinoantal conditions, particularly climate change, affect pest
populations (black bean aphidAphis fabaeScopoli, 1763; western flower thripsFrankliniella
occidentalisPergande, 1895; greenhouse whiteflirialeurodes vaporariorunwestwood, 1856; two
spotted spider mite Tetranychus urticaeC. L. Koch, 1836; and cotton bollworm Helicoverpa
armigeraHubner, 1808) and the resulting damage to common beans. The paper also examines the
complex links between climate change factors. It explores temperfiictaations, atmospheric
changes, and the dynamics of pest populations that impact common bean crops. The overall objective is
to provide insights into the potential challenges that climate change poses for common bean
agriculture, with a particular focus pestrelated issues.

MATERIAL AND METHOD

This review focuses on how climate change influences populations of black bean aphids,
western flower thrips, greenhouse whitefly, tamotted spider mite, and cotton bollworm, five major
pests of common beans Romania. We analyze the impact of climate changes on these pest
populations and their potential to damage common bean crops.

To comprehensively analyze existing research, a systematic search strategy was employed
across several academic databases dinmdu ScienceDirect, Web of Science, Scopus, and CAB
Abstracts. Google Scholar was used to supplement the search. The following primary keywords were
used oclimate <changeo, 0Ocommon beano, opest o0,
dynami csoat Wwrtedmpeopr eci pi tsatd damg ge 09 draonudg hd yi, e |
keywords ensure that all retrieved articles address climate change, common beans, and pests. The use
of secondary keyword groups allows for flexibility within each group. &@mple, an article might
focus on temperature or precipitation changes, not necessarily both. This ensures that retrieved articles
connect climate change factors with pest population dynamics and their impact on common beans.

To ensure a comprehensivedahigh-quality selection of studies for this literature review, a
systematic approach was employed. Studies will be selected based on their relevance to the topic of
climate change impacts on common bean pest populations and resulting damage. This includes
research investigating how factors like temperature fluctuations, precipitation changes, levé&l©
influence pest dynamics and their effect on common bean cropsreévesved research articles and
reviews published in reputable scientific journald v the primary focus. Depending on availability,
relevant conference proceedings or theses with strong methodologies may also be considered. To
capture the latest information on climate change impacts, priority will be given to recent studies (past
15 years). However, highly relevant older studies providing historical context may also be included.
The selected studies will be further evaluated based on the quality of research design, data collection
methods, and data analysis techniques. Additionddy,validity of findings and their contribution to
knowledge will be assessed. Studies offering new insights or significantly advancing our understanding
of the connections between climate change, pest populations, and common bean damage will be
prioritized Ultimately, by applying these selection and evaluation criteria, we aim to identify studies
that directly contribute to the objectives of this review, ensuring a-fafided analysis of the
complex interplay between climate change, pest populationghaimdmpact on common bean crops.
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IMPACT OF CLIMATE CHANGE ON ENVIRONMENTAL CONDITIONS

Climate change variables such as temperature, precipitation, and extreme weather events
significantly impact common bean production. These variables can lead to abiotic stresses, including
drought, cold temperature, soil nutrient deficiencies, and camased susceptibility to pests and
diseases which in turn affect the resilience and productivity of common bean(lopopset al. 2021;

Beebe et al.2014; Assefa et al.2019; Thompson et al2017) Agronomic practices, including
breeding for increaseyield, selection of genotypes adapted to sand conditions, and appropriate
sowing densities, are crucial in mitigating these eff@tgavidas et al.2022) The health benefits of
common beans, such as reducing LDL cholesterol and the risk of csdidar disease, further
underscore the importance of sustaining their production in the face of climate ¢Nahgeji and

Ageyo, 2021) Temperature changes can affect the growth and development of common beans, with
higher temperatures potentially leadito reduced yieldéSantos et al.2009) Similarly, changes in
precipitation patterns can impact water availability, which is crucial for bean gi(dne¢han et aJ.

2015) Extreme weather events, such as droughts and floods, can also have detrifeetgalrebean
production (Mohiseni et al. 2011) These variables underscore the vulnerability of common bean
production to climate change and the need for adaptive strategies to mitigate these impacts. Therefore,
it is essential to develop climatesilient bean varieties that can withstand these emviental
challenges and maintain their nutritional value. To address these challenges, research has focused or
developing crops with enhanced resilience to these abiotic stresses, with a particular emphasis on
genetic improvement and the use of wild rekesi and closely related species to adapt common bean to
climate changdPorch et al.2013;Li etal., 2021) found that increasing precipitation has a positive
effect on bean yields, while rising temperatures have a negative impact. This is furtheresupport
RamirezCabral (2016), who identified heat and dry stresses as key factors limiting common bean
distribution. Heinemann et. al (2022) highlighted the importance of air temperature, solar radiation, and
rainfall in driving yield variation, with diff@nt impacts across regions and seasons. Elias et. al (2021)
underscored the role of specific genomic regions and candidate genes in the common bean's adaptation
to bio-climatic variables, particularly those related to temperature and precipitation. Thdss s
collectively emphasize the need for climataart strategies in common bean production, including the
development of drougtiblerant cultivars.

The changes in environmental factors, such as temperature and precipitation, are expected to
impact the suitability of common bean for pests, the abundance of natural enemies, and the
overwintering success of pests. For example, the bean maggot, a common pest of common bean, is
expected to be affected by changes in temperature and precipitation, which pact ins
overwintering succes&Etana 2022) Similarly, the abundance of natural enemies, such as parasitoids
and predators, can be influenced by changes in temperature and precipitation, which can in turn impact
the population dynamics of pes(bdldakidem et al, 2021) Furthermore, the use of agronomic,
biological, and botanical practices, as well as breeding for resistance, can help mitigate the impact of
these changes on common bean p@giwanauta, Mteiand Ndakidemi2015; Singh et al.2011)

Rising temperatures and changing precipitation patterns are likely to expand the geographic range of
insect pests, increase their overwintering survival, and alter their interaction with host plants and
natur al enemi e2021). Bhe ehartyesiinl enwamtentahfhctors are expected to have
specific impacts on aphids. For example, the suitability of common bean as a host plant for aphids may
be influenced by the presence of defensive symbi@itsimi and Vorburger2021) Similarly, the
abundance of natal enemies, such as parasitoids, may be affected by the emission of volatile
compounds by aphiohfested plantgismail et al, 2021) The presence of field margin plants can
enhance the population of natural enemies, potentially impacting overwinseiingsgNdakidemi et

al,, 2022) Lastly, changes in feeding behavior induced by plant viruses can also impact the
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transmission of these viruses by aphfdt&amonje et al.2020) These changes in climate and weather
could also affect the population dynamiiand status of insect pests of cr¢g@ammell and Knight

1992) The fitness of natural enemies may be altered, leading to a potential decrease in their
effectiveness in controlling pes{@homson, Macfadyerand Hoffmanpn 2010) Furthermore, the
abundanceand activity of natural enemies may be altered through adaptive management strategies
adopted by farmers to cope with climate change, potentially leading to a mismatch between pests and
enemiegSelvaraj, Ganeshamoortind Pandiarap013)

INFLUENCE ON PEST POPULATIONS AND DAMAGE

Black bean aphids, western flower thrips, greenhouséefiyh two-spotted spider mitend
cotton bollworm pose a significant threat to Romanian common bean agriculture, and understanding
how changing environmental conditiomspact their populations in the world is crucial for developing
effective mitigation strategies.

Distribution, Abundance and Phenology:

Aphis fabaeScopoli, 1763

Changes in the geographic range or abundance of black bean aphids in response to climate
change have been investigated in several studies. Sandrock et. al (2011) found that the distribution of
life cycle variation in aphids, including. fabae is determined by climate, with aphids from areas with
cold winters investing more in sexual reproductiban aphids from areas with mild winters. Crossley
et. al (2022) examined the activity of black bean apimdslation to temperature and precipitation and
found that increasing temperature and precipitation can affect the flight phenology of amhidisngn
A. fabae Barton and Ives (2014) showed that climate warming can break dovaplaidt mutualism
and reduce aphid abundance. Harmon et. al (2009) studied the ecological and evolutionary responses of
pea aphids, including. fabae to increased heahocks and found that predator species and genetic
differences in heat tolerance can influence aphid population growth. Also, Fuchs et. al (2017)
demonstrated that phenology shifts in aphids can desynchronize predgtorand plant
microorganism interaans, potentially increasing the probability of pest outbreaks. Schwarz and Frank
(2019) found that rising temperature can increase aphid consumption by lady beetle species, leading to
higher aphid biomass consumption and larval body weight gain. Whitneal €2016) found that
aphids abundance is positively related to growing season precipitation and negatively affected by
precipitation during the negrowing season, as well as being influenced by landscape. Changes in pest
life cycles can have significamffects on bean phenology, potentially leading to altered synchrony
bet ween the t w2021) B kdsitiod,darlier spring activity due to climate change can
also affect bean phenology, potentially affecting the synchronizatién fabaewith bean phenology
(Badeck et a).2004; Pefiuelas and Filglla009 Costache et al ., ) Zhes3,; S
studies highlight the complex and varied responses of aphids to climate change, emphasizing the need
for considering both temperaturand precipitation changes when predicting changes in aphid
populations.

Frankliniella occidentalisPergande, 1895
Research on western flower thripas shown that its abundance and distribution are influenced
by a variety of factors, including flower niigen statugBrodbeck et aJ.2001) host plant type and
nutritional quality(Baez et al.2011) and fertilization level§Chau and Heinz2006) For example,
higher nitrogen fertilization rates have been found to increase the abundance of westerthfipsver
on certain host plani®rodbeck et a).2001; Chau and Hein2006) In central Chile, the thrips is a
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serious pest on a wide range of plant species, with its populations being significantly aggregated in
certain hostgRipa et al. 2009) The speies’ response to climate change is likely to be influenced by

its population dynamics and habitat availabiliair et al, 2014) Similar to the black bean aphid,
warmer temperatures may lead to an increase in the number of generations (voltinisegrger y

Wang and Shipp2001; J. C. Wang et aR014 Costache eal., 2003. This could result in a larger
overall population and potentially more damage to crops like beans. These findings suggest that climate
change, which can affect nitrogen levelddmost plant distribution, may have an impact on the
geographic range and abundancd-ofoccidentalis However, further research is needed to directly
examine the effects of climate change on this species.

Trialeurodes vaporariorumWestwood, 1856

Greenhaise whiteflyis primarily pest of greenhouse tomatoes and green beans, but has been
spreading to pumpkins and kdlsourencao et al.2008).The life history parameters of this insect on
dry bean cultivars are temperatutependent. Higher temperaturesdéa increased fecundity, while
lower temperatures result in decreased longgWtgnzano and van Lentere009) But, research on
the impact of climate change on the geographic range and abundahcegaporariorumis limited.
However, studies on other species suggest that climate change can lead to shifts in geographic range
and abundance. Asner and Vitousek (2005) and Honnay et. al (2002) both found that biological
invasion and habitat fragmentation, respectivebn alter the distribution of species. Milleushing
and Inouye (2009) and Lloret. al (2004) further demonstrated that changes in flowering phenology
and reduced diversity of seedlings can occur in response to climate change. Other researchg indicatin
that rising temperatures can alter the voltinism and geographical distribution of insect pests
(Karuppaiah and Sujayana@012) A temperaturelependent phenology model for greenhouse
whitefly has been developed, which can be used to predict its diginlpotential and adjust pest
management measuré&amarra et al.2020) These changes in population dynamics can have
significant implications for pest life cycles and their synchronization with bean phenology, potentially
leading to increased pest allamce and the need for adaptations in plant protection straStpeskli
et al, 2012) These findings suggest that climate change could potentially lead to changes in the
geographic range and abundanceTlofvaporariorum However, further research sjfaxally on this
species is needed to confirm these potential impacts.

Tetranychus urticaeC. L. Koch, 1836

Research on twepotted spider mite, has revealed its ability to adapt to various climatic
conditions, with populations from different regions shwyvdifferent responses to drought stress
(Migeon et al. 2021) Studies have shown that warmer and drier conditions can lead to disruptions in
the natural regulation of twspotted spider mitg@opulations, potentially leading to more frequent
outbreaks(UrbanejaBernat et al. 2019) Additionally, climate change can disrupt the biological
control of T. urticae by its predators, such as the phytoseileigseius stipulatysNeoseiulus
californicus andPhytoseiulus persimili@JrbanejaBernat and Jaque2021). The mite's performance
is also influenced by the quality of its host plants, with certain cultivars of common pea and bean being
more suitable hostéAbou-Elella and AbdeKhalek 2020) However, the mite's response to salinity
and drought stresses itis host plants can lead to a decrease in its reproductivékiabelayari et al.
2021) The specific changes in the species' distribution and abundance are subject to large
uncertainties, including the prevalence of the species, the modelling methodnddide variability in
environmental responsébleynard, Migeonand Navajas2013) Despite these uncertainties, genetic
studies have shown that tvepotted spider mite populations are influenced by both geographical
distance and ecological parameters, such as habitat type and host plant @yecegss 1998;
Tsagkarakou et al.1998 n o v tal, 8020. @verall, clima¢ change can alter the population
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dynamics, reproduction rates, and survivalTofurticae potentially leading to changes in pest life
cycles and their synchronization with bean phenology. The geographic range and abundance may be
also influenced by clinta change.

Helicoverpa armigeraHubner, 1808

Research on the impact of climate change on the geographic range and abundance of cotton
bollworm, has revealed significant findings. Huang (2020 and 2021) found that the population size of
H. armigeraincreased with climate warming, particularly in the third generation, and that this increase
was more pronounced in lower latitudes, affectirgy vbltinism, reproduction rateand survival
(Sravan Kumar et al2020; Eigenbrode and Adhika#i023) Changs in temperature and precipitation
patterns can influence the development of different generations of the insect, with rising temperatures
and increased precipitation having varying effdétsang and Hao2020) Climate change can also
affect the synchmuzation between the pest's life cycle and the phenology of its host plants, such as
beans ( Sk e202l) These ehangea In.population dynamics and synchronization can have
implications for crop production and may require adaptive managemerdgstgato mitigate the
impact of the pest. These studies also highlighted the importance of crop planting structure and the
potential for asynchrony in the responses of cotton bollworm to climate change. Srivastava (1990) and
Jakhar (2016) further supportétese findings, with Srivastava noting spatial and temporal variations
in the abundance dfl. armigerain India, and Jakhar identifying a significant negative correlation
between the population dfi. armigeraand maximum temperature. These changes in lpbpo
dynamics and synchronization may have implications for crop production and may require adaptive
management strategies to mitigate pest impacts. The studies reviewed suggest that climate change is
likely to have a significant impact on the geograpf@ange and abundance, but further research is
needed to understand the specific effects of climate change on cotton bollworm and to develop
effective pest management tactics.

The common bean faces a range of pest threats, including bacterial and fusgsés]iviral
infections, and insect infestatio(s. P. Singh and Schwar2010; Beebe et al2014; Mwanauta, Mtei
and Ndakidemi2015) These threats are likely to shift and evolve due to climate change and other
environmental factors, potentially leadito the emergence of new pest thréBtsch et al.2013) To
address these challenges, ongoing research is focused on breeding for disease resistance, improving
drought resistance, and exploring alternative pest control metSodsh and Schwart2010; Beebe et
al, 2014; Mwanauta, Mteand Ndakidemi 2015) However, further efforts are needed to fully
understand and mitigate the potential shifts in common bean pest communities.

In Romania, the potential shifts in common bean pest communities are influenced by various
factors. Hamburdt (2014) highlights the potent |
which can create a more favorable microclimate and potgniialact pest communities. Modiga
(2018) discusses the impact of salinity on bean genotypes, which could lead to changes in pest
resistance. Galan (2023) emphasizes the importance of conserving plant germplasm, which could be a
source of resistance to abstress factors, potentially influencing pest communities. Grozea (2011)
suggests that thBiabrotica virgifera virgiferg a potential pest, may be attracted to other plants such
as beans, indicating a need for protective measures. These studiesv/eblleaggest that changes in
pest communities and the emergence of new threats in Romania's common bean crops are influenced
by a range of factors, including cultivation practices, enviremia stress, genetic diversiénd pest
behavior.

Damage Potental:
Climate change has significant impacts on {i@dticed damage in common beans, including
yield losses and quality reduction (Table 1.). Rising temperatures and elevaitéelv€® accelerate
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the metabolism and growth of insect pests, leading to iredegaspulation densities and greater crop
injury and damag@\miri, Khebizaand Messou]i2023; Kaur et a).2023) Climate change also affects

the distribution and dynamics of pests, increasing the risk of invasive species occurrence and reducing
the effetiveness of biological control and integrated pest management strg@aipathy, Gotyahnd

Babuy 2022) Changes in climate variables can also influence the host plant resistance to insect pests,
further exacerbating the dama@Bonnang et al.2022) To mitigate these impacts, it is crucial to
develop adaptation practices such as improved pest management, monitoring of climate and pest
populations, and the development of integrated models for predicting climate change and pest
dynamics(Akram et al, 2022). Additionally, the development of climagmart crops and the adoption

of advanced cropping systems and methods can help minimizegeséd damage in commabeans

Climate change can have potential interactions with other stressors such as pesisidace and
pathogens, which can impact pest damage. Elevated temperatures, higlev€l®, and erratic
precipitation patterns associated with climate change can lead to changes in pest populations, including
the expansion of their distribution, ineed infestation intensity, and changes in pest biology and
physiology(Shrestha2019) Additionally, climate change can reduce the efficacy of current integrated
pest management strategies and the success of biological control, further exacerbatiagnpgst

( Sk e nd §2021). kutthermore, climate change can affect gatihogen interactions, altering the

life cycle of pathogens, disease severity, and the distribution of path@gasand Pertot2014;

Singh et al.2023) Moreover, climate chrge can contribute to the development of pesticide resistance

in pests, as demonstrated by the increased resistance levels observed in overwintering sites compared tc
seasonal occurrence sit@da et al, 2021; Ibrahim 2014) These interactions betweelimate change

and other stressors highlight the complex nature of pest damage and the need for comprehensive
strategies to mitigate their impacts.

Table 1. The impact of five common pests (black bean aphid, western flower thrips, greenhouse whitefly, tspotted
spider mite, and cotton bollworm) on common bean plants in the context of climate changempactul a cinci

dbunttori comuni (ptduchele negru al fasolei, tripsul C
fructelor)asuprp | ant el or de fasole “"n contextul schi ml
Pests Direct Damage Indirect Damage Impact of climate change Source
(Dtunttd (Pagube directe) (Pagube indirecte) (Il mpactul schim (Sur st
Feedingon plant sap, leading| Act as vectors for plant viruses,| ~,. . .
to stunted growth and reduce| including Bean Common Mosai Cllmate_ change may m_ﬂuence aphid
populations andistribution, Etanga 2022

vigor, affecting the productior
of common bean.

Aphid feeding can cause a
reduction of aboutiB33% of
crude protein levels in the lea|
tissue. This reduction
increases with increasing
infestation levels and time.

Virus (BCMV), compromising
plant health.

A. fabaehas the ability to
transmit the bean common
mosaic virus (BCMV), further
impacting plant health and
productivity.

impacting common bean production.

Changes in temperature and
precipitation patterns can influence
the abundance and distribution/af
fabae

Gamal, Salman,
and Abdel
Rahman2022

Excrete honeydew, promoting
sooty mold growth that

Black bean aphid
(Aphis fabag

Injure leaves during feeding,
affecting the plant's
photosynthetic capacity.

interferes with photosynthesis.
A. fabaealso indirectly transmitg
common mosaic viruses, leadin
to early plant death.

Climate change affects the populatio
dynamics of crop pests, potentially
leading to increased infestations.

Mwanauta, Mtei,
and Ndakidemi.,

2015

Feeding on plants' phloem,
resulting in significant
impairment of plant growth
and yield.

Physiologicalprocesses and
virus transmission
(approximately 30 plant viruses
), their excretion of honeydew
can lead to the growth of sooty
molds.

Changes in temperature and
precipitation patterns can affect the
distribution and abundance.

Esmaeilt

Vardanjani et al.,

2013

Feeding activities can lead to
reduced plant vigor, stunted
growth, and distortion of plan
parts.

Promoting the growth of fungi
and other pathogens

Elevated levels of COand Q can
alter the feeding efficiency of aphids
by changing the secondary
metabolites in plants. Specifically,
increased C@can improve plant

growth but may decrease plant

Yan et al, 2018
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nitrogen concentrations, affecting
aphid nutrition. Climate change can
also influence the life cycle and
population genetics dk. fabae.

Western flower
thrips Frankliniella
occidentali3

Feeding on common bean
plants, causing damage to
leaves and flowers.

Act as vectors for tospoviruses,
affecting plant health and
productivity.

Climate change may influence thrips|
populations and distribudn,
impacting common bean production.

Kumar, Swamy
and Reddy2016

Feeding on plants can result
distorted growth, silvering of
leaves, and reduced plant
vigor.

Transmission of tospoviruses.

Changes in temperature and humidit
levels can affect thpopulation
dynamics and behavior of thrips
species.

Schausberger,
Cekinand Litin,
2021

Greenhouse whitefly
(Trialeurodes
vaporariorurm)

Feeding on common bean
plants, causing damage to
leaves and flowers.

Act as vectors for tospoviruses,
affecting planhealth and
productivity.

Climate change may influence
whitefly populations and distribution,
impacting common bean production.

Alizamani,
Fazeliand
Mirab-baloy
2022

Feeds on the underside of
leaves, sucking phloem sap
from the plant.

Excretion of honeydew,
promoting fungal growth that
reduces photosynthetic capacit
of affected plants.

Karamoozian,
Yali, and
Ahmadi, 2021

Feeding on phloem sap

Excreting honeydew that
promotes sooty mold
development, reducing plant
photosynthesis. transmission of
tospoviruses.

Changes in temperature and humidit
levels may influence the survival,
reproduction, and behavior of the
whitefly

Manzano and
van Lenteren
2009

Impact on yield due to feeding
on susceptible hosts, leading tg
total yield losses. Can be vecto
for viruses.

Climate change, including drought
and heat, has facilitated the
development and disseminationTof
vaporariorum

Gamarra et al.
2020

Two-spotted spider
mite (Tetranychus
urticae)

Feeding on common bean
plants, causing damage to
leaves and flowers.

Act as vectors for tospoviruses,
affecting plant health and
productivity.

Climate change may influence spide
mite populations andistribution,
impacting common bean production.

Sarkar, Timsina,
and Chakrabortj
2013; Tahmasebi
etal., 2011

Feeding on plant tissues,
reducing photosynthesis and
nutrient uptake. Also, they ca
produce discoloration,
stippling, and webbing on
plantleaves, impacting plant
health and productivity.

Promoting fungal growth due to|
their feeding activities, leading
to secondary infections. Can al
act as vectors for plant viruses

Climate change can potentially creat|
more favorable environments for
uticaeinfestations, leading to
increased populations and damage t|
crops

Shoorooei et al.
2018

Transmission of tospoviruses.

Mohammadi et

Cotton bollworm
(Helicoverpa
armigerg)

al., 2021
Feeding activity causes Warmer temperatures and changes
stippling on leaves, which . precipitation patterns associated wit
) The mites act as vectors, )

appears as tiny yellow or L . climate change can create more

) . transmission of plant viruses . ) Etana, 2022
white spots, leading to while feeding on plants favorable conditions for theapid
reduced photosynthesis and gonp ' reproduction and development of
plant vigor. these mites.
Feeding on common bean
plants, causing damage to Economic impact due teduced | Climate change may influen¢é Jafari et al
reproductive and vegetative | crop productivity and increased| armigerapopulations and distribution 2023 al.

parts of host plants like
flowers, buds, and stems.

management costs.

impacting common bean production.

Feeding on plant tissues,
leading to defoliation, pod
feeding, andeduced crop
yield.

Economic losses due to reduce]
crop quality, increased
management costs, and potent
yield losses caused by the pest
feeding activities

Changes in temperature and
precipitation patterns may influence
the pest's life cycle, migration
patterns, and population dynamics.

Haile, Nowatzki,
and Storer 2021

Feeding on various plant part|
such as stems, leaves, flowe
heads, and fruits.

Need for chemical pesticide
control due to the economic
impact of the direct damage.

Climate change can influence the
distribution and behavior ¢.
armigeradue to temperature
variations.

Naseri et al.
2014

The larvae oH. armigera
feeding lead to defoliation,
stem girdling, and pod
damage.

Resistance to synthetic
insecticidesprompting
investigations into alternative
pest management approaches.

Changes in temperature and
precipitation patterns can affect the
life cycle, development, and
distribution ofH. armigera

Fite and Tefera
2022

The large larvae dfi.
armigeraare voracious
feeders, consuming plant par
such as leaves, fruits, and
pods

Use of broaespectrum
insecticides to control the pest.
disrupting the ecosystem's
balance and leading to increasg
pest populations.

Favorable climatic conditions, such g
drought and high temperatures, can
lead to increased pest activity and
reproduction

CL I i n20&2t

70



https://www.semanticscholar.org/paper/6a7838709374a298d4748b10ede885baf39dd2fe
https://www.semanticscholar.org/paper/6a7838709374a298d4748b10ede885baf39dd2fe

ACTA AGRICOLA ROMANW©Ayme 6 Year6, No.6.2.

POTENTIAL ADAPTATION STRATEGIES FOR PEST MANAGEME NT

Adaptation strategies for pest management in a changing climate include the use of resistant
varieties, biological control agents, and climateart practices. These strategies have been shown to
be effective in mitigating the negative impacts of clienehange on crop yields. For example, the use
of resistant varieties can help protect crops from pests and diseases that may become more prevalent
under changing climatic conditiof€hen et al.2023) Biological control agents, such as predators and
parasitoids, can also be used to control pest populations and reduce the need for chemical pesticides
(Jungers et 3l.2023) Additionally, implementing climatemart practices, such as integrated pest
management and precision agriculture, can help optinégeqontrol while minimizing environmental
impacts(Chen et al.2023) Overall, these adaptation strategies offer promising solutions for managing
pests in a changing climate and ensuring sustainable crop prodidiiamoff et al, 2023)

Biological control, in particular, has been identified as having the greatest potential for
managing pests in this farming syst€Rossbacher and Vorburge2020) For aphids, biological
control with parasitoid wasps has shown promise, although the peesdnberitable bacterial
endosymbionts in aphids can hinder control efféile Ron et aJ.2019) Understanding the genetic
diversity of the common bean and the genes that control important traits such as pest resistance is
crucial for future improvement effor(dazur, Mazurand Dmytrenkp2023) Additionally, selecting
varieties of common beans thare less responsive to changing growing conditions can help ensure
stable and abovaverage yields, even under adverse conditi®asals et al.2019) Breeding
programs that aim to adapt materials to different local environments can contributedogéesation
of biodiversity in crops.

The most effective biological control methods for managing apid&abaeScopoli, 1763) in
common bean crops include the use of natural enemies such as predators and pérhsitajdst al.
2022; Piffer et aJ.2023; Ismail et a].2023) Conservation biological control (CBC) is a recommended
approach, where natural enemies are conserved in the field to suppress aphid pofGlesiais and
Ebeid 2022) Ladybirds Coccinella undecimpunctataand green lacewingfChrysoperla carneg
have shown to be effective predators in reducing aphid populdkoascis et a.2022) Additionally,
the use of entomopathogenic fungi and plant volatile organic compounds (VOCs) in an attract and Kkill
strategy can also be effadiin managing aphids. It is important to note that the effectiveness of these
methods may vary depending on the specific conditions and the presence of other factors such as aphid
resistance in the crop.

Effective biological control methods for managirngips (. occidentali¥ in common bean
crops include the use of entomopathogens and behavioral control techniques. Entomopathogens such as
the insect pathogenic fungBgauveria bassianand the entomopathogenic nematétiterorhabditis
bacteriophorahaveshown significant decreases in thrips populations and crop damage (Rodriguez and
Coy-Barrera 2023). Additionally, the use of behavioral control techniques, such as the application of
alarm and aggregation pheromones, has been effective in reducing denigisy in flowers and
monitoring trapgWakil et al, 2023) These methods have the potential to provide contrdhops
tabaci a similar thrips species, in onion crgpsm, Khanand Kim 2023) However, it is important to
note that some combination$ biological control agents and chemical insecticides may be harmful to
nontarget organisms, highlighting the need for careful consideration of the potential impacts on
biodiversity(Khan,Kim and Kim 2023)

Biological control methods for managing greense whitefly T. vaporariorum in common
bean crops include the use of autodissemination techniques Metarhizium anisopliaefungi
(Berardo et a).2022) The autodissemination technique involves inoculating an autodissemination
device with dry conidi of M. anisopliae which is then used to control adult whiteflies. This method
has shown high mortality rates in whiteflies exposed to specific fungal isolates, such as ICIPE 18 and
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ICIPE 69(Shafiee, Ghadamyaand Mosallanejad2023) Additionally, theuse of natural and organic
insecticidal products, such as Tamarlassi, fermented buttermilk, fermented cow urine, Dashparni,
Darekastra, and vermiwash, has also been effective in controlling greenhouse whitefly nymphs
(Paradza et gl.2022) These products have shown increasing levels of lethality with higher
concentrations, with Tamarlassi being the most tgK@ramoozian, Yaland Ahmadi 2021) These
biological control methods provide environmentally friendly alternatives to syntheticcides for
managing greenhouse whitefly populations in common bean crops.

The most effective biological control methods for managing-dpamtted spider miteT(
urticae) in common bean crops include the use of predatory mites siRyasseiulus persiris and
Neoseiulus californicugPerera and Senanayal922) These biological agents have been found to
effectively control the population of. urticag resulting in a significant reduction in mite numbers
(Samaras et al2023) Additionally, the apptiation of acaropathogenic fungi such Bxsbassiana
Nomuraea anisopligd_ecanicillium lecaniiand Hirsutella thompsonihas shown promising results in
reducing mite population@askaran et gl2023) Furthermore, the use of plant strengtheners such as
acibenzolais-methyl has been found to negatively affect the survival, egg production, and feeding
damage ofT. urticae(Adly, 2022) These biological control methods offer an alternative to chemical
pesticides and can contribute to the suppression ofispide populations in common bean crops.

Biological control methods for managing cotton bollworkh @rmigerg in common bean
crops include the use of artificial biological control methods, sucBaasllus thuringiensis(Bt)
proteins and foliar insectides(Shokirova and Jurae023) These methods have shown efficacy in
reducing bollworm populations and protecting crops from damage. Additionally, the use of
biopesticides, such aB. bassianaand nucleopolyhedrovirus, has been found to be effective in
reducing the numbers &f. armigeraand minimizing damage to cotton crof&hokirova and Juraev
2023) Integrated pest management (IPM) strategies, which combine various control methods,
including biological control, targeted insecticide applications, dolladly accepted IPM practices,
have been recommended for sustainable pest manag@auetitold et al.2023; Z. Wang et g12023)
Collaborative efforts among researchers, farmers, policymakers, and industry representatives are
crucial in developing andmiplementing advanced control measures for bollworm management
(Malinga and Laing2022) By incorporating scientific advances and adopting integrated approaches,
bollworm infestations can be contained while safeguarding agricultural productivity and mmigimi
environmental risks.

Adaptation strategies for mitigating climate change impacts on common bean pests include
utilizing underexploited species as alternative crops, implementingplaelhed pest management
approaches, modifying monitoring tools, depéng climateadaptable technologies, and adopting
modeling strategies for forecasting pest dynar(fgiagh et al.2023) These strategies aim to reduce
the projected increases in pest risk in agriculture by implementing preventive measures and effective
phytosanitary regulationéSatpathy, Gotyahnd Babuy 2022) Underexploited species, such as yam,
caahua, bambara groundnut, and tepary bean, offereffestive and practical food production
alternatives in marginal environmentSingh et al. 2023) Pest management approaches need to
consider the effects of climate change on pest diversity, abundance, distribution, apthritost
resistance(Satpathy, Gotyaland Babuy 2022) Additionally, biosecurity measures are crucial for
sustainable pest managem, including globally coordinated diagnostic and surveillance systems
(Kaur et al, 2023) Monitoring tools should be modified to detect changes in pest distribution, damage
assessment, and population ecol@giram et al, 2022) Climateadaptable teclologies are required
for effective pest management under global warming condit{@ndlino et al, 2022) Modeling
strategies can help forecast changes in pest dynamics and guide pest management(Sratiegiss
Rao et al.2022) The sustainable magement of pests requires holistic solutions, such as pest risk
modeling and analysis, and preparedness foraptoe managemer{dmiri, Khebizaand Messouli
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2023) However, challenges exist in implementing these strategies, including the neeellépthin

studies on the impact of climate change on the interaction between agricultural pests af@utliops

et al, 2022) Furthermore, the contribution of strategies that incorporate the environment and physical
resources, as well as social and finanbexefits for farmers, is essential. Overall, a holistic approach

that includes diverse management regimes, such as resistant cultivars, natural enemy preservation,
thresholds, selective insecticides, and biological control, is critical for managing cobesopests in

a changing climate.

CONCLUSIONS

1.

Common beans are important for their nutritional value and potential for improvement through
breeding and genetic research, and the unpredictability of natural phenomena, including those
related to climate @nge, poses a challenge to the agriculture sector.

The review underscores the significant influence of climate change on pest populations and
damage to common bean crops. It highlights the need for adaptive strategies to mitigate these
impacts, emphasizingustainable and environmentally friendly approaches.

Understanding the complex connections between climate factors and pest dynamics is crucial
for developing effective pest management strategies. Resistant varieties, biological control
agents and climatemart practices are needed to combat the challenges of changing
environmental conditions.

The necessity for ongoing research is evident to further understand the specific effects of
climate change on common bean agriculture. The review calls for theogdmegit of climate
resilient bean varieties and the implementation of advanced cropping systems to ensure
sustainable production.

Addressing the challenges of climate change on common bean agriculture requires a
combination of technological, investment, gralicy solutions. This includes the rehabilitation

or construction of irrigation systems and the development of new genotypes with reduced
antinutritional compounds.
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Abstract

Thecurrent work aims to evaluate the chemical composition of the substrate/soil in order to observe the influence on the
development of vegetable plants. Work was done in the SCDL Buzau greenhouse, plot A504, protected area. A culture of
melons, the Fondantariety, was established with a -@@y-old seedling, 40 cm between the plants, and a cucamelon
culture, the Victor variety, with a #@ay-old seedling, approx. 70 cm between the plants. They were monitored for the
entire vegetation cycle and the soil/subtt samples were collected after the end of the 2023 crop, before the
establishment of the 2024 crop. The soil analyzes were carried out at ICPA Bucharest.

Key words: soil, substrate, Cucurbitaceae

Rezumat

Lucrarea de fata isi propune sa evaluezenpozitia chimica a substratului/ solului cu scopul observarii influentei asupra
dezvoltarii plantelor legumicole.-& lucrat in sera SCDL Buzau, sola A504, spatiu protejad. iSfiintat o cultura de

pepeni galbeni soiul Fondant cu un rasad in varsté@ezile, 40 cm intre plante si o cultura de cucamelon soiul Victor cu

un rasad in varsta de 70 zile, cca 70 cm intre plante. Acestea au fost monitorizate pentru tot ciclul de vegetatiedar probel
de sol/ substrat au fost recoltate dupa desfiintarea ciultlin anul 2023, inainte de infiintarea culturilor din anul 2024.
Analizele de sol au fost efectuate la ICPA Bucuresti.

Cuvinte cheie:sol, substrat, Cucurbitaceae
INTRODUCTION

Recent climate changes have led to the direct influence of biomass production, respectively to
the direct influence of food. The adaptation of new plants in areas where they are not typical, the
disappearance of some species or the difficult cultivatioatloérs have direct consequences on the
traditional culinary culture.

The vegetation factors that directly influence plant development are water, food, light,
temperature (Madjar et Davidescu, 2009). Agriculture in protected areas is rapidly developing in
America and Asia as an effective management method to improve and create a suitable culture
environment (Zhou et al., 2024) with the direct advantage of monitoring and controlling environmental
factors. The role of the soil is to produce vegetable resswith multiple usegICPA), food and
fodder being essential.

Appropriate management practices can transform soils into reservoirs for atmospheric carbon
and mitigate global warming. Alvarez, in 2024, conducted a study to determine how crop residue
managerant affects soil organic carbon content. Different forms of residue removal had different
impacts on soil organic carbon content; harvest residues reduced the stock of soil organic carbon
significantly more than burning it (Alvarez, 2024). Nitrogen substih practices could improve soll
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quality in red soil in southern China by regulating soil characteristics and microbial community
composition (Chen et al., 2024). Also, the plant, through its fraction of inorganic nature, is a key factor
of the hygroscoig response of the smoke (Gulick et al., 2023) and of the absorption of gases and air
components. Land use change can influence the content, structure and composition of organic matter in
rhizosphere soils (Zhang et al., 2024). Changes in the microenwntrowh the rhizosphere resulting

from land use change on the surface of fields have different effects on the structure and composition of
humic acid and fulvic acid in organic matter (Zhang et al., 2024). Different agricultural systems have
different managment practices, such as water table depth, method of fertilization and tillage, and
different nutrient inputs. Indirect activities can also disturb the soil and act as a form of cultivation (Wu
et al., 2024). The type of fertilization has different inflaes depending on the type of fertilizer (Shi et

al., 2024).

In Romania, the soils are varied, theadlaeingpresented inigurel.

The Romanian SbMap database at the scale 1:1000 contains several parameters: soil type,
surface and subsurface texdlclass, slope class, agricultural limitations, parent material, minimum
and maximum altitude, land use, depth the textural change, the depth at which the roots encounter an
obstacle, the presence of an impermeable layer, the class of the medium vier datp regarding
the soil work system

Legenda
[ Cernoziomuri, Castanoziomuri, Feoziomuri
[ Luvisoluri, Podzoluvisoluri, Planosoluri
[ cambisoluri

[ Podzoluri, Andosoluri

[] Gleisoluri, Histosoluri

[_] soloneturi, Solonceacuri

[] Vvertisoluri

[] soluri nedezvoltate
3 Il Miastini si lacuri

100 Kilometers

Figure 1. Soil map of Romania at scale 1:1000000t{ps://icpa.ro/harti -sol/) / Harta soluril@
Romaniei la scara 1:1000000ttps://icpa.ro/harisol/)

MATERIALS AND METHOD

The work was done in the SCDL Bluz greenhouse, plot A504, protected area. A culture of
'Fondant cultivar of melons was established with a-@8y-old seedling,with a distance o#0 cm
between plants. This an earlyripening cultivarof meloncreatedat SCDL Buzau, in 1996, with a
vegetation periodbf 74 days from massemergencg75% of the planty to the beginningf the
technical maturity (109f the fruitg. The fruit has the basic color of the epidermis, gigey before
maturity and yellow at technical maturity. The shape of the longitudinal section is circular. The ditches
are present and are green in color. The color of the shell is cream. The palpream (orange) base
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color. The taste of the pulp is tender. Resistance to cracking and transport is very good (SCDL Buzau,
2009).

'Victor' cultivar was usedo establish a cucameloMéxican cucumberulture with a 70day
old seedling,using a distace of 70 cm between plants. This a lte ripening cultivarof Mexican
cucumbercreatedat SCDL Buzaun 2022, with a vegetation periad 120 daysfrom massemergence
(75% of the plant} to the beginningf the technical maturity (10%f the fruitg. The basic coloof
the fruit epidermis igreen before maturity and whitish green with dark green stripaggchnical
maturity. The shape ohk longitudinal section is ové6CDL Buzau, 2022)

The substrate was prepared as follows: 4 parts garderi gkt peat, 1 part perlite, 0.5 parts
pelletized poultry manure.

Culture technology respected the basic principles regarding the maintenance, sanitation and
irrigation of crops. Irrigation was done by drip, as needed.

The experimental variants were setagofollows:

V1: soil from the root zone of tHEondantcultivar of melon from the large compartment of the
greenhouse

V2. il from the rootless area dhe 'Fondant cultivar of melon culture in the large
compartment of the greenhouse

V3: substratdrom large bags in which thEondantcultivar of melon was grown in the large
compartment of the greenhouse

V4. soil from the root zone of th&ictor' cultivar of Mexican cucumber in the greenhouse
compartment

V5: uncultivated substrate from tigeeenhouse.

The soil/substrate harvest was carried out after the end of the vegetation cycle of the plants in
2023, before the preparation of the land forgbblishment of crops in 2024hdsoil analyzesvere
carried out to théaboratoryof PhysicalChemical Analysis of ICPA Bucharest.

RESULTS AND DISCUSSIONS

The abovementioned cultures were established in soil or substrate. Thecahgsipect is
presented in theigure 2.

Figure 2. Sample of substrateandsoif Ekanti on de substrat ki sol

In Figure 3 and Figure,4he appearance of the crop is presented duringepetation period
There are also details regarding the development of the plant, at different phenophase stages and the
physical appearance.
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Figure 3. Aspects and details othe ‘Fondant' melon cultivar in culture / A s p @etalti din cultura de pepene galben soiul ‘Fondant'

Figure 4. Aspects and details of cucamelon culturéVictor' cultivar / Aspecte si detalii din cultura de cucamelon, soiul 'Victor'
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Environmental factors have a direct influence on plant development. They are corroborated and
it is not possible to make a clear delimitation of the impact of each one.

The role of the soil is to ensure the nutritional elements for the developmentiaiftaTme
evaluation of the chemical characteristics can offer solutions regarding the correction of the
composition for the purpose of the optimal development of the plants, implicitly of higher productions.

In Figure5, it can be seen that the soil haghler pH values, contained in the neutral zone,
unlike the substrate. Also, the cultivated substrate has a pH value of 6.71, with a neutral tendency,
while the control substrate has 5.4, with 1.31 units less.

pH evaluation for different soil/ substrate samples
cultivated with Cucurbitaceae

8 -
7,5 1
? -
6,5
6 -
-
5 T T T T 1
Soil rooted Soil unrooted Substrate Soil rooted Uncultivated
cultivated with cultivated with cultivated with cultivated with substrate in
melons in large melons in large  melons in big bag mexican greenhouse
compartmentof compartmentof  of greenhouse cucumber in
greenhouse greenhouse compartment of
greenhouse

Figure 5. The pH evaluation of different types of soil/substrate cultivated withCucurbitaceag
Evaluareavalorii pH adiferitelor tipuri de sol/substrat cultivat epecii din familiaCucurbitaceae

Evaluation of the quantity of humus (%) for
different soil/substrate samples cultivated with
Cucurbitaceae
7 -
6 -
5 B
4 4
3
2 —~
1 —
- -
0 T T T T 7
Soil rooted Soil unrooted Substrate Soil rooted Uncultivated
cultivated with cultivated with cultivated with  cultivated with substrate in
melons in large  melons in large melons in big bag mexican greenhouse
compartment of compartmentof  of greenhouse cucumber in
greenhouse greenhouse compartment of
greenhouse

Figure 6. Evaluation of humus content of different types of soubstrate cultivated with Cucurbitaceag
Evaluarea continutului de humus al diferitelor tipuri de sol/substittivat cuspecii din familiaCucurbitaceae
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The evaluation of the content of humus in the soil and substrate shows that it is m@sing fr
the substrate (according tagkre 6). Its use from the soil can be observed in the case of the samples
cdlected from the root area dfie melons (4.38%) compared to 6.04% determined in the case of the
samples collged from the rootless area tife melonculture. The analysis of the soil in the area
cultivated with Mexican cucumbers shows a content of 5.92% in humus.

The amount of organic carbon contained in different samples is differentiated according to their
type. This can be seen in Figure where lhe soil has a much smaller amount of organic carbon than in
the substrate. Also, the amount of organic carbon is noticeably lower than in the control, which can be
assumed to be a direct consequence of cultivation.

Evaluation of the quantity of organic carbon (%) for
different soil/substrate samples cultivated with
Cucurbitaceae

25 1

20 A

15 4

10 4

N - -

0 T T T T 1

Soil rooted Soil unrooted Substrate Soil rooted Uncultivated
cultivated with cultivated with cultivated with cultivated with substrate in
melons in large  melons in large  melons in big bag mexican greenhouse
compartment of compartmentof  of greenhouse cucumber in

greenhouse greenhouse compartment of

greenhouse

Figure 7. Evaluation of the organic @rbon content of different types of soil/substrate cultivated withCucurbitaceae
Evaluarea continutului de carbon organic al diferitelor tipuri de sol/substrat cultivat cu specii din Caroiliditaceae

B Nt, mg/kg
6100 1 HPAL mg/kg
4100 - K AL, mg/kg
2100 ¢
100 T T T T 1
Soil rooted Soil unrooted Substrate Soil rooted Uncultivated
cultivated with  cultivated with  cultivated with  cultivated with substrate in
melons in large  melonsin large  melons in big mexican greenhouse
compartment of compartment of bag of cucumber in
greenhouse greenhouse greenhouse  compartment of
greenhouse

Figure 8. Evaluation of the N, P, K content of different types of soil/substrate cultivated witucurbitacead
Evaluarea continutului N, P, K al diferitelor tipuri de sol/ substrat cultivapecii din familiaCucurbitaceae
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Plants absorb macronutrients from the soil. Soil enrichment is usually done with nitrogen,
phosphorus and potassium. However, it is recommended that this be done based on an evaluation of
their content, in order to use the optimal formula.

According to Fgure8, it can be seen that the highest nitrogen content is found in the substrate,
the highest amount being 6600 mg/kg in the control substrate, and 5410 mg/kg in the one cultivated
with melons. Also, the lowest amount of nitrogen of 2560 mg/kg is foarttld case of the satep
collected from the area diie roots of theellow melon, while the sample from the area without roots
has a value of 3800 mg/kg.

The lowest amount of phosphorus is observed in the case of the substrate samples, visibly lower
in the case of the cultivated substrate (106 mg P/kg substrate), compared to the uncultivated substrate
(463 mg P/kg substrate).

In the case of soil samples, the lowest amount of phosphorus was observed in the sample
collected from the melon root area (832 Rigkg soil), while the sample from the area without roots is
noticeably higher (1400 mg P/ kg soil). A greater amount of phosphorus is observed in the soil
harvested from cucamelon culture (1110 mgdPsoil).

As shown in the previous figure, it can besahat in the cultivation substrate, the amount of
potassium is 312 mg K /kg substrate, in the case of the control version and 244 mg K /kg substrate, in
the one cultivated with melons. There is also a considerable decrease in the amount of potassium in t
soil harvested from the areatbfe melon roots (254 mg kg soil), compared to the amount of 819 m
K/kg solil, from the area ainrooted soil from the melon culture.

o
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Figure 9. Evaluation of Zn, Cu, Fe, Mn content of different types of soil/substrate cultivated witCucurbitacead
Evaluarea continutului in Zn, Cu, Fe, Mn al diferitelor tipuri de sol/substrat cultivat cu specii din fanulisbitaceae

The role of microelemnts is essential. These are needed by a plant in much smaller quantities.
They influence the respiration of the plant with the role of activator and inhibitor of respiratory
enzymes (Fe, Cu, Mn, Zn, Co, which act as coenzymes and increase the intensafjulaf
respiration) (Madjar and Davidescu, 2009).

The quantity is also differentiated according to the type of plant, and its development is directly
influenced by their presence or lack.

The plant needs about 40 times more Mg than Fe (Madjar etl&sui, 2009)
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Figure9 shows an evaluation of the soil/substrate content in Zn, Cu, Fe, Mn.

It is observed that in the case of zinc, the amount in the substrate is much lower than in the soll,
according to figure no9. In the cultivated substrate we haw® mg Zn / kg substrate, while in the
control it is 5.9 mg Zn / kg substrate. In the case of the soil samples, in the one collected from the
melon root zone, the zinc is 31.3 mg / kg soil, slightly lower than the soil sample from the area without
roots, 2.7 mg Zn / kg soil. The highest value of the amount of zinc was 56.8 mg Zn/kg soil in the case
of the sample collected from the cucamelon culture. This may mean that cucamelon plants use zinc in a
very small amount or the microbiome specific to the suiiches it.

In the case of copper, the analysis revealed a quantity of 4.8 mg Cu / kg substrate, a value close
to the amount of Cu in the cultivated substrate, being 4.3 mg Cu / kg substrate. It is observed that the
copper value is lower in the soil aredhwut roots (8 mg Cu / kg soil) compared to the area with melon
roots (10.1 mg Cu / kg soil). A value of 13.6 mg Cu/kg soil was found in the cucamelon soil sample.

This may mean that the melon and cucamelon plants enrich the soil with the amount of copper
through the specific microbiome.

In the case of iron, larger quantities are observed in the substrate than in the soil (according to
figure no.9). It is remarkable that the substrate has an increased value (101 mg Fe /kg substrate), this
being visibly bw in the case of the cultivated substrate (66.6 mg Fe /kg substrate). Comparing the soil
samples in the case of the area with melon roots, a value (10.6 mg Fe /kg soil) is observed close to the
soil samples collected from the area without melon root8 (1@ Fe /kg soil). In this case, a decrease
of four units is observed in the value (6.1 mg Fe /kg soil) compared to the melon culture in soll.

It is observed that the value of manganese is more than 3 times higher in the case of the control
(51.1 mg Mn /iy substrate) compared to the cultivated substrate (15.5 mg Mn /kg substrate). The same
trend with a lower rate is also observed in the case of the soil sample from therasdanofoots (8.1
mg Mn/kg soil), compared to the sample from the area wittomis (17.8 mg Mn/kg soil).

From the centralization of the data, according to figureé9nm the case of growing melons in
the substrate, copper, iron, manganese decrease in value, with the exception of zinc, which increases.

When growing melons on thground, it was observed that zinc and manganese decrease, and
copper and iron increase; while in cucamelon the value of iron and manganese decreases, while the
value of zinc and copper increases.

CONCLUSIONS

From the conducted study, it can be concluded:
1. The pH of the soil/substrate tends to increase through cultivation.
2. The amount of humus is not directly correlated with the amount of organic carbon.
4. Manganese decreases in all cases, the other microelements alternate, depending on the variants.
5. The study is ongoing, these being only a first stage of evaluation, theygaultiepeatability and the
evaluation of several variants will be evaluated.
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Abstract:

The purpose of this paper is to analyzedlipamics of cultivated areas and production of pepper crops in Romania and the
European Union. The research method used in this paper consists of the comparative analysis between the technical
indicators of pepper cultivation in Romania and the HUis aralysis aims to provide a more detailed understanding of
trends and changes in the expansion of peppep as well as the evolution of pepper production in the European
agricultural context.

Key words: agriculture, areas, productions

Rezumat:

Scopul@a est ei lucr brii este de a analiza dinamica suprafewe
Uni unea Europeant. Met oda de <cercetare wutilizatt “~n ace
tehnici a culturidea r d e i “n Romani a @i UE. Aceastt analizt are ca s
a schimbtrilor “n ceea ce privedbte extinderea supinafewel

contextul agricol eurogan.

Cuvintecheieagr i cul turt, suprafewe, producWwii
INTRODUCTION :

The pepper cropQapsicum spp.is one of the most important vegetable crops, both in
Romania and in the European Union. Peppers are widely valued due to their culinary versatility and
high content of vitamins, especially vitamin C, and antioxidants. In the context of European
agriculture, peppers represent a significant component of crop diversity and contribute to food security
but also to the rural economy.

Vegetables are particularly important and valuable food category in a healthy and varied diet.
FAO/World Health Organization (WHO) representatives recommend the consumption of approx. 400
grams of vegetables per day, but world production, as well as that of the E€liffciant to cover the
daily dose recommended by the FAO.

The agricultural policies of the European Union have an important role in the dynamics of areas
and productions of pepper cultivation. The Common Agricultural Policy (CAP) provides financial
suppot for farmers, encouraging investment in modern technologies and sustainable practices. In
Romania, access to European funds has allowed the modernization of agricultural infrastructure and the
improvement of production capacity.

Pepper cultivation in Ronméa, but also in the European Union, is a dynamic sector, with a
major importance for both the agricultural economy and food security. The careful assessment of
cultivated areas and productions, together with support policies and technological innowations,
play a key role in ensuring the sustainable development of this sector.
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MATERIALS AND METHOD

The purpose of this study is to research the pepper crop in Romania, for th202@138nalysis
period and the economic efficiency of this crop in agnoal enterprises in Romania, at the level of
the European Union, through different methods, procedures and techniques. In order to achieve the
goal, the comparative method, the quantitative and qualitative data analysis method, used in the
literature, wasised.

RESULTS AND DISCUSSIONS

By performing a brief analysis of the pepper crop, the areas cultivated with peppers in the field
and in protected areas and the production obtained at the level of the European Union were identified
and evaluated. This anals was carried out for the period 202322, referring to the areas cultivated
with peppers in the field, as follows, they are summarized as follows:
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Figure 1. Areas cultivated with peppers in the field at the level of the European Union in the period 202922 (1000ha) Supr af e™Hel e cul t
ardei Tn campa nivelul Uniunii Europene, in perioada 2022@22 (1000 ha)

In first place among the EU member aties with the largest area cultivated with peppers in
the field is Spain (22.26 thousand hectares in 2022). In Spain, the areas cultivated with peppers
increased at an annual rate of 21%, so that in 2022 the level of 2013 was exceeded by 22.9%
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Figure 2. Areas cultivated with peppers in protected areas at the level of the European Union, in the period 262822 (1000 haj Supr af e ™Hel e
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As for the area cultivated with peppers in protected areas, the first place is occupied by Spain,
which in 2022 exploited an area of 16.19 thousand hectares, up 39.7% compared to the area cultivated
in 2013 (11.59 thousand hectares).
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Figure 3. Pepper production at European Union level 2012022 (1000ty Pr oduc Hi a de ardei [-2022100081 ul Uni urt

The largest producer of peppers among EU countries in 2022 was Spain with a production of
1533.28, representing almdwlf of the total production harvested in the EU.

In terms of pepper production in protected areas in 2022, Spain is also in first place with a
guantity of 1,297.76 thousand tons.
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Figure 4. Production of peppers in protected areas at the level of tHeuropean Union in the period 2012022 (1000ty Pr oduc Hi a de ar de
protejate la nivelul Uniunii Europene in perioada 2Q022 (1000 t)

CONCLUSIONS

1.In the European Union, the largest area cultivated with peppers was recorded in 302D, of
thousand hectares. In 2022, there was an area cultivated with peppers of 55.9 thousand hectares (lower
by 3.2% compared to 2013 and by 7.9% compared to 2020), being the lowest in the analyzed period.

2. At European Union level, in the peri@®132022, an average production of peppers of
2,746.73 thousand tons was obtained, the highest being recorded in 2021 of 3,200.31 thousand tons.
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3.Romania ranks 8th in the EU in terms of pepper production in protected areas, with a
guantity from 7.06 thoesand tons in 2013 that doubles in 2022 (14.41 thousand tons).

4. Careful monitoring and management of the challenges will be essential to ensure a
sustainable and competitive development of pepper cultivation in the region.
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Abstract

Majorana hortensis is a perennial herbaceous plant, native to North Africa and Southwestifksiaweet

aromas of pine and citrus. The plant contains valuable active principles such as polyphenolic compounds;
monoterpeng sesquiterpenes macro and microelements, pectins, phytoncides, and vitamins (due to which it has
multiple uses As a resultthe plantsof Majorana hortensisre used in dry form in the food industriy the

form of medicinal bioproductsy in the formof biopreparations intended for plant protectiodile to its content

in bioactive principles, that inhibit the development of nematodes, defoliating insects and phytopathogenic
microorganisms Due to increased interest in the bioproducts derived fromokaja hortensis, different
accession of marjoramcurrently in theVRDSBuzauplant collection, were introduced in breedingprocess,

to obtain varieties with improved properties.

Keywords:active biomoleculesnarjoram

Rezumat
Majorana hortensiseste pl antt erbacee perent, or i gVest,au atomel i n A
dul ci de pin i citrice. Pl anta conWwine principid@

macr o Oi mi croel emente setsagminerpeator iptelctchE€dpr & i &n
urmare plantelede Majorana hortensisunt utilizates ub f or mbt uscatt ,smbi fidusstr ic
bioproduse medicinale, sau in fdtnde biopreparated e st i nat e pr odaterit SanGautuluipnl ant e |
principii bioactive, care inhib dezvoltarea nematozilor, insectelor defoliatoake microorganismelor
fitopatogene Datoritt. interesului crescut pentru bioprodusele derivate din Majorana hortensis, difergesii

de maghiran aflatédh pr ez en't “n col ec$Si a, ad st iptfoduset iun proceS@®O L Bu
ameliorare, pentru a obWwine soiuri cu propriettwi

Cuvinte cheie:biomolecule activenaghiran
INTRODUCTION

Medicinal and aromatic plants have been used samcgent times for various medicinal and
culinary purposes. The herbal system of medicine is not only the oldest form of health care, but also an
integral part of the development of modern civilization. Even in the modern world, the vast majority of
the hunan population, especially in developing countries, rely on herbal medicine systems and herbal
products for their primary health care needs. Aromatic plants are generally dried, ground and packaged
for household needs atlien presented to the consurRRERNA GOELetal., 2015)

Aromatic and medicinal plants play a very important role in the drug discovery and
development process of this sector, through the inclusion and use of bioactndasganetabolites.
Flavonoids are a broad class of secondary plant phenolics characterized by the flavan nucleus.
Flavonoids have been reported to exhibit a large number of biological activities. Aromatic and
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medicinal plants possess odorous substancekthee characteristic aroma is due to a wide range of
complex chemical compounds. These compounds and their derivatives are used in the pharmaceutical
industry and contain a vast reservoir of bioactive constituents that are still unexplored for medicinal
properties. The demand of herbal medicines over synthetic medicines is increasing day by day because
these herbal medicines have no side effects while every synthetic medicine are some side effects. So,
plantderived products are potential candidates tadod-generation drug prodais (FATEMEH BINA

etal., 2016)

Aromatic plants are generally referred to as "naturalchiemical factories™ or "chemical gold
mines”. Not all of these natural chemicals can be synthesized in the lab. Aromatic plants possess
odarous volatile substances which are found as essential oil, green exudate, balsam and oleoresin in
one or more parts, namely root, lignified parts, stimge, flowers and frufROULA M. ABDEL-
MASSIHA et al.,2009). They are called volatile or essentidd because they evaporate when exposed
to air at ordinary temperatures.

The demand and price of herbal products and essential oils are constantly increasing in the
national and international markets due to the strongcpnsumer movement. In the worlof
fragrances and flavors industry, essential oils contribute about 17%. The degree of use of essential oils
is 5560% for flavors in the food industry, 48.% for perfumes in the perfumery/cosmetics industry,
10-20% as raw material for isolation of comgmts, 510% as active substances in the preparation
pharmaceuticals and-526 for natural products. Essential oils and aromatic chemicals constitute a
major group of industrial product§. PANK, 2002). These oils form indispensable ingredients needed
in many spheres of human activities. They are additives in cosmetics, soaps, pharmaceuticals,
perfumery, confectionery, ice creams, carbonated waters, disinfectants, tobacco, and a number of
related products.

Also, aromatic and medicinal plants are also usdtarfield of plant protection in the form of
bioprotection and bioprotector. Biostimulants and bioprotectants are derived from natural sources and
can increase crop growth and protect them from pests and pathogens, respectively. They have gained
attentionin recent decades and are contributing to a more sustainable and ecological agricultural
system. Despite not being extensively explored, plant extracts and their secondary metabolites,
including phenolic compounds, have been shown to have biostimuldtecyseon plants, including
growth and vyield attributes, as well as bioprotective effects, including antimicrobials, insecticides,
herbicides and nematocidefects.

MATERIALS AND METHODS

Majorana hortensidMoench., &mily Lamiaceae (Labiatae)s a perennial herbaceous plant, with
sweet aromas of pine and citrus, pleasantly smelling, native to North Africa andV8esitthAsia
(modern Turkey)being used since ancient timér a long time, oregano was also known as "wild
marjoram" and this oglbecause they are the same kind of spices. Italians and some botanists believe
that marjoram and oregano are practically indistinguishable.

The marjoram has a straight, tetragonal stem, up 8020m high and much branched at the
base; the leaves arraedjoppositely, small, ellipticoval, are petiolate, with entire edges, grayeen
on both sides, due to tmeimerous hairs that cover thddOBNA MOUSSA, 2008). The white / light
pink / purple flowers are small, arranged in straight spikes, with wa dalyx, reduced to a single
obovate leaflet, with a bilabiate corolla and the androecium consisting of 4 stamens longer than the
corolla. It blooms from Julyo SeptembefMOHAMMAD B. et al., 2011)

Majorana hortensiss one of over 200 genera in tharkily Lamiaceae(mint family), and the
genus includes edible, aromatic, medicinal and ornamental plants. Herbaceous perennials or subshrubs,
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plantsof Majorana hortensisare native to the Mediterranean and Eurasia and grow in mountainous areas
with rocky, calareous soil. Some species grow in bushes omMybxm high, while others grow erect,

up to 100 cm high. All members of the genus have flowers that appear on spikes; for most species they
form a panicle with multiple branchedests growing from a centratesn (SENYE WANG et al.,

2018)

In O. onitesthe spikes grow into a "false corymb”, forming an open convex oitdigted
inflorescence. Corollas can be purple, pink or white, depending on the species. In some species the
flowers are arranged in spirals. &loalyx, or small vasshaped receptacle that supports and protects
the corolla and reproductive organs of the flower, may besbealbed or tubular, with one or two
ligules.

In some cases, the bracts are so beautiful and colorful that an untrainecobgght mistake
them for flowers. In these cases, the flower is actually hidden inside the bracts. In some species, such
asO. rotundifoliumandO. dictamnusthe bracts overlap and resemble hops. Both the stems and leaves
of Majorana hortensisare oftencovered with fine hairs. Leaves can be of various shapes, including
round, hearshaped or oval, and can be glossy/waxy or diffusely hairy. Stems can be woody or non
woody. All species also producmall brown fruits called acorn(&. EL-SHINTINAWY et al.,2021)

When most people think of oregano, they think of pizza and pasta sauce. Oregano and marjoram
seem more familiar and simple to use to the average cook, but in reality these common herbs have a
very complicated taxonomic histo(ABEDULLA KHAN KAYAMKA NI et al., 2017).

According to Dr. Arthur O. Tucker, "it is best to think of oregano as an aromatic herb rather than
a genus or speciesPlants in several genera, includibgpia and Plectranthus are also considered
oregano due primarily to the presencé carvacrol, which is largely responsible for oregjan
distinctive odor and flavofLE THI YEN andJOONHO PARK, 2020). According to current estimates
there are 44 species, 6 subspecies, 3 varieties (botanical varieties) and 18 natural hybrids. Because
Majorana hortensigaxa are so variable and interbreed easily, there are hundreds of unclassified hybrids
growing in gardens, where proximity favors crpsdlination that is prodaly not encountered in the
wild (ABEDULLA KHAN KAYAMKANI et al., 2017)

Today,two types of marjoram are grown in gardérfer leaves and for flowers. The leaf species
is a plant with a strongly branched stem with dense foliage, but there are few flowers on such a plant.
The species for flowers does not have such strong stemsoats] although it does not bloom
profusely. Both species are cultivated as ornamental, seasoning and medicinal plants. The best and
cultivated varieties of marjoram afeakomka, Tushinsky, Semko, Termos and Scand..

RESULTS AND DISCUSSIONS

In 2022, 3accesions varieties of marjoram were studied:
1. Marjoram L3, Marjoram OPAL, PLOMV, Bulgaria;
2. Marjoram L4 Marjoram from the S.C.D.Buzau collection
3. Marjoram L5 Marjoram LEGUTKO, purchasé&om the GRADINA MAX website.

The marjoram seeds were sown @03.2022 having an interval of 220 days for them to
sprout. Culture in the field and in protected space was established on 04.07.2022

With a view to homologation and patenting during thgea@r period of the doctorakdree, we
have selected an accession that we believe is highlighted from the 3 mentioned above.

In the marjoram culture, established in open fieldhe organic polygon of VRDS Buzau, we
noticed a Marjoranaccesionhaving a dark green foliage, diffetdrom the threevarietiesestablished
in the spring, in the Figure 1 having thecesion B presented.
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Fig. 1 Appearance of accesion L9 Marjoram selected for homologafipatenting /Aspectaccesial9 Maghiran selectat in vederea
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Table 1.Biometric data characteristic/ Caracteristici biometrice

. No. of Leaf colour
. . Plant Diameter No. of No. of leaves / No. of
Variety Plant Height (cm) (cm) twigs twigs tt)\;l/(ij;s/ flowers
L3 24 36 81 30 24 10 bright green
L4 26 36 93 41 56 17 bright green
L5 28 37 89 37 48 12 bright green
L9 31 40 95 44 62 10 dark green

CONCLUSIONS

1. Majorana hortensiss a perennial herbaceous plant, with sweet aromas of pine and citrus,
pleasantly smelling, originally from Arabia aB&dypt.

2. It has a straight, tetragonal stem, up te320cm high and much branched at the base; the
leaves arranged oppositely, small, elliptioval, are petiolate, with entire edges, gragreen on both
sides, due to the numerous hairs that ctivem.

3. The white / light pink / violet flowers are small, arranged in straight spikes, with a felty
calyx, reduced to a single obovate leaflet, with a bilabiate corolla and the androecium consisting of 4
stamens longer than the corolla. It blooms fromy dmSeptember.

4. The best and most commonly cultivated varieties of marjoram are: Baikal, Lakomka,
Tushinsky, Semko, Termos and Scandi.

5. Marjorana hortensisis individualized by the quality of the strong, aromatic and pleasant
perfume.

ACKNOWLEDGEMENT S

This research work was supported by the Vegetable Resaadccibevelopment Station Buzau, Mesteatdai
Street, No23, Buzau / Romania.

REFERENCES

1. ABEDULLA KHAN KAYAMKANI ! KR RAJA?, An Updated Review on Traditional Uses, Taxonomy,
Phytochemistry, Pharmacology and Toxicology of Origanum majordaauary 2017lbn Sina National
College for Medical StudiesDepartment of Clinical Pharmacy Doctor of PhilosopfiMankula Vinayagar
Institute of Technology Department of Computer Sciemand Engineering;

2. F. EL-SHINTINAWY, SHAIMAA ABO-HAMAD, SOAD ELFEKY, Phytochemical analysis of Origanum
majorana leaf etract and its effect on flax seedling growtilarch 2021, Tanta UniversityDepartment of
Botany;

97


https://www.researchgate.net/profile/Shaimaa-Abo-Hamad
https://www.researchgate.net/profile/Soad-Elfeky

10.

11.

ACTA AGRICOLA ROMANW©Ayme 6 Year6, No.6.2.

F. PANK, Three Approaches to the Development of High Performance Cultivars Considering the Differing
Biological Background of the Starting Materjal April 2002, Federal Centre for Breeding Research on
Cultivated Plants, Institute of Horticultural Crops Neuer Weg 22/23, 06484 Quedlinburg Germany;
FATEMEH BINA, PHARMD, PHD CANDIDATE' AND ROJA RAHIMI, PHARMD, PHD,Sweet Marjoram:

A Review of EthnopharmacologyhyRochemistry, and Biological Activitiedjay 26, 2016, Department of
Traditional Pharmacy, School of Traditional Medicine, Tehran University of Medical Sciences, Tehran, Iran;
LE THI YEN AND JOONHO PARK,The complete chloroplast genome sequence of Origanajorana L30

May 2020,Department of Fine Chemistrgeoul National University of Science and Technology, Seoul, South
Korea,

LOBNA MOUSSA, Effect of compost and biertilizers on growth, yield and essential oil of sweet marjoram
(Majorana hortensisplant, January 2008, Agricultural Research Center, EfyfRC - Research Institute of
Soil, Water and Environment PhD, Soil Microbiology, International Journal of Agriculture and
Biology 10(4):15668530;

MOHAMMAD B. HOSSAIN'? NIGEL P. BRUNTON, ANKIT PATRAS* BRIJESH TIWARF, C.P.

O 06 DON N4 ANA B. MARTIN-DIANAS, CATHERINE BARRY-RYAN!, Optimization of ultrasound

assisted extraction of antioxidant compounds from marjoram (Origanum majorana L.) using response surface

methodology,23 November 2011.School of Food Science and Environmental Health, Dublin Institute of
Technology, Cathal Brugha Street, Dublin 1, Irelafiteagasc, Ashtown Food Research Centre, Ashtown,
Dublin 15, Ireland3Manchester Metropolitan University, Manchester M14 6HR, t&glool of Biosystems
Engireering, UCD, Dublin 4, IrelandAgricultural Technological Institute of Castilla and Leon, Government of
Castilla and Leon, Finca Zamadue@®as, Valladolid,
PRERNA GOEL, NEERU VASUDEVA, Origanum majorana L: Phytopharmacological reviewJanuary
2015, YJamia Hamdard UniversityDepartment of Pharmacognosy and Phytochemi$@yyu Jambheshwar
University of Science & TechnologyDepartment of Pharmaceutical Sciences;

ROULA M. ABDEL-MASSIHA!, RIDA FARESA, SAMER BAZZIA!, NISRINE EL-CHAMIB?, ELIAS
BAYDOUNB?, The apoptotic and anfiroliferative activity of Origanum majorana extracts on human leukemic
cell line13 August 2009.'Department of Biology, University of Balamand,-Kbura, Lebanon?Department

of Biology, Amerian University of Beirut, Beirut, Lebanon;

SENYE WANG' ' 2} ZHOU! - 2PATMA AL -ZAHRA K. K. ATTIA?3 QI TANG*?, MENGKE WANG'?,
ZHENHUA LIU'?", GEOFFREY |. N. WATERHOUSE>*" LIJUN LIUYS, AND WENYI KANG?,
Origanum majorand..: A Nutritional Supplement With Immunomodulatory Effediational R&D Center for
Edible Fungus Processing Technology, Henan University, Kaifeng, CRioigt International Research
Laboratory of Food and Medicine Resource Function, Kaifeng, CHepartment of Ornanmgal, Medicinal
and Aromatic Plants, Faculty of Agriculture, Assiut University, Asyut, Egi®thool of Chemical Sciences,
University of Auckland, Auckland, New Zealarftjuaihe Hospital, Henan University, Kaifeng, China;
SUMATHI SUNDARAVADIVELU, An in-vitro study onthe antitangiogenic effect of BJorana hortensis
leaves January 2021, Avinashilingam Universitipepartment of Biechemistry/ Bietechnology/ Bie
informatics Doctor of Philosophy.

98

Ca


https://www.researchgate.net/profile/Prerna-Goel-3
https://www.researchgate.net/profile/Neeru-Vasudeva
https://www.researchgate.net/institution/Guru-Jambheshwar-University-of-Science-Technology
https://www.researchgate.net/institution/Guru-Jambheshwar-University-of-Science-Technology

ACTA AGRICOLA ROMANWAIMe 6 Year, No.6.2.

FRUIT GROWING

99



ACTA AGRICOLA ROMANW©Ayme 6 Year6, No.6.2.

BREEDING PROGRAMS AT RESEARCH INSTITUTE FOR FRUIT
GROWING PITESTI, ROMANIA FOR ENHANCE FRUIT PRODUCTION

PROGRAME DE AMELIORARE LA INSTITUTUL DE CERCETARIPEZVOLTARE PENTRU

POMI CULTURI PITEﬁTI, ROMANI A PENTRU CMBUNI TI HI
ButacMt dtl,i nMd | itaru Mbdtlina, Mar e Hi
Research I nstitute for Fruit Gr owi ng,

Tel. +40 248278066, Fax. +40 24827847-mé&il: office@icdppitesti.ro

Correspondence addressnadalinabutac@yahoo.com

Abstract

The creation and introduction in the fruit growing sector of new cultivars with high biological and nutritional value,
adapted to the various peddimatic conditions from Romania are the maneans of improvement of the fruits quality and
the diversification of their destination, as well as of increasing the economic efficiency in fruit gr@viegtime, the
assortment structure has improved not only quantitatively, but also qualitativehtrbgucing the cultivars tolerant or
resistant to diseases and pests, with large and constant yield, with fruits quality that respond to the requirements of
cultivators, consumers and processor of the food industry. The results of the breeding pragréedsoat in Romania
have materialized by registering 480 cultivars of fruit trees and ber@&shese, @ cultivars of apple, pear, plum, sweet
and sour cherry were created at RIFG Pitesti, Romaiiiae value of these assortments has been demonstigted
propagationin the fruit nursery and extension in the commercial orchards. Thus, out of the total propagated trees, about
50% are Romanian cultivars. Since 2014, the National Plan for Rural Development issued a special measure for
investments in fruitrpwing sector. Through this measure, new orchards were established, the share of Romanian cultivars
being very high due to their adaptability to the peadimatic conditions from our country.

Keywords:breeding, production, fruit growing, species, cultivars.

Rezumat

Crearea Oi introducerea “n practica pomicolt a wunor
adaptat e | a -climatical vafiateidin eRom@readconstituie principal mijloc de “mbuntt b
fructelor Qi diversificare a destinaWwiei a c e s taolungul c Ot
ti mpul ui strucd urmb skt i Wnetnt @l Lngmai c aicered una soiun toleramte O (
sau rezistente |l a boli &i dtunttori, cu potenwial oragropr
cultivatorilor, consumatoril or Oi Repiltawle pregsanie de anmeliorared i n i
derulate Tn Roménia-a u concreti zat prin “nregistrarea a 4800dde soi
soiuri de mktr, ptr, prun, cired &Gi vidin au f otaldafastr eat e
demonstratt prin “"nmul Wirea lor “n pepinierele pomicole
"nmul Wi Wi , 50 % sCwnrcte pOmidu rciu  racnm@ n e2®t 1i 4. , Pl anul Nawi onal C
specialt de relansarea a pomiculturaiu “‘nfidVamwat noast rpt.:
fructiferi, ponderea soiurilor romO©nedt.i fiind foarte m

noastrkt.
Cuwvinte cheie amel i orare, producWwie, pomiculturt, specii, soiu

INTRODUCTION

The agricultural area of Romania is 147 million hectares, of which the fruit trees occupy 138,000
hectares (under 1%). Total fruit production is 1.4 million tones, over 88¥%g provided by plum,
apple, pear, sweet and sour cherry species (FAO Statistics Division, 2024) (Tabel 1).

The importance of fruit trees cultures for our country is due, on the one hand to the concordance
that exists between the ecological conditiondifferent areas and natural basins, and on the other, the
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requirements of the different species and varieties. There are natural basins in which the main fruit
species, apple, pear, plum, sweet and sour cherry, find optimal conditions for growth argl fruit

Table 1. Fruit growing surface and production in Romania/ Su pr af a "Ha

pomi col £ 'Hi

produc'™Hi a

No. Species Surface Production
ha % t %
1 Plum 66,710 48.34 665,730 47.25
2 Apple 54,070 39.18 543,380 38.56
3 Pear 3,200 2.32 42,320 3.00
4 Sweet cherry 3,310 2.40 34,320 2.43
5 Sour cherry 2,570 1.86 28,970 2.06
6 Other species 8,140 5.90 94,280 6.70
Total 138,000 100 1,409,000 100

Modern fruit growing must solve problems caused by: energy crisis; competition between
different fruit production countries, as a result of increasing production and extension of fruit growing
in new, non-traditional areas; the increasing demands of consumers and the speed of changes of
consumers' tastes.@e disadvantage of sweet and aetim applesi t ype 0 Gol den del |
preference for sour and astringent applesy pe 6 Gr anny Smithoé, etc.).

What is required of a good cultivar in the current stage?

One could respond with a single worckfficiency. But in order to have good effioigy, the
cultivars must respond to at least three desires: high production, genetic resistance to diseases and pest
and environmental factors, taste and technological qualities corresponding to market requirements
(Brani Kkt 2088 Butad et.la 2020 0 7

Another trend is the concentration of cultures in consecrated basins and centers, which offer
edaphic and climatic conditions requested by the cultwaistock association in order to ensure a
good biological potential. In general, the intaesiorchards are concentrated in large basins and
centers, with possibilities of irrigatos uch as: the basin of Argecx, D
al., 2014 Coman et. al., 2034

In general, the assortment of some area is not permanent due doediien of other better
cultivars, changes of consumers' tastes, the sensitivity of the cultivars existing to different diseases and
pests, climatic changes, etc.

That's why the creation and introduction in the fruit growing sector of new cultivarshigtth
biological and nutritional value, adapted to the various jéidaatic conditions from Romania are the
main means of improvement of the fruits quality and the diversification of their destination, as well as
of increasing the economic efficiency imitrgrowing.

MATERIAL AND METHODS

The objectives of breeding programs are similar to those on the international level and consist in
increasing the quantity and quality of fruit production, reducing the resources allocated for
phytosanitary protection drreducing the pollution of the environment (Butac et al., 2018).

For al | five species the breeding programs
stages. In the first stage, the main objective was to achieve cultivars superior to thirsg iexibe
culture (e.g. 6Domnesco6, 6Cr e Hescd, 6nRovari 6,
OTLEmMOIi oased at pear ; O0Tul eu grasbo, 0Grase r 0m;
Cotnari 6, OPi etromaske dee LBordeni 6, o6BrHigeat ed,
sweet cherry; 6Cri Hanad, O6MocktneHti 6 at sour ct

In the following stages it was considered the improvement of the assortment and the replacement
of local varieties by new ones tolerant isehses and pests (scab, powdery mildew and fire blight at
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apple, fire blight andPsylla sp. at pear, Plum Pox Virus and bacteria at plum, fungi and bacteria at
sweet and sour cherry), yielding more, with superior fruits from a taste point of view, vapenisg
seasons and providing a | onger s e Mitawet d.®2009,t h e
2010; Militaru, 2010Butac et al., 2014, 2018utac, 2020)Table 2).

Among the most used breeding methods are conventional ones such as controlled hybridization,
mutagenesis, open pollination and selection in wild and cultivated flora. In the last decades, new
techniques have also developed, in the field of biotechnologichwshortens the duration of the
breeding process. The genetic progress registered so far in the breeding was mainly due to the use of
the classic methods controlled hybridization that involves the use of potential genitors for each
objective selecteddm the genebank collections.

Table 2. The main breeding objectives dfruit trees species in Romania Principalele obiective de ameliorare a speciilor pomicole in Roménia

No. Species Main objectives
Current Perspective
1 Apple - Resistance to scaimd powdery mildew; - Resistance to fire blight and pests;
- Fruits quality (similar to dlonathad and &Golden | - Columnar type with resistance to diseases (specially scab)
deliciouevs.); - Selection ofapple genotypes regarding scab resistancg
- Low vigour and fruiting on short branches. using molecular markers.
2 Pear - Resistance to fire blight ariRkylla - Immunity to diseases and pests;
- Winter cultivars with long storage; - Good compatibily with quince rootstocks;
- Fruits quality (similar t@williamsocv.). - Low vigour;
- Introduction in breeding program of red flesh genotypes.
3 Plum - Tolerance / resistance to viruses (specially Plum Pox] - Immunity to Fum Pox Virus by using immune or resistg
- Fruits quality (similar t@Tuleu gradcv.); gene sources;
- Different ripening time - Low vigour and fruiting on short branches;
- Resistance to late frost and late flowering;
- Self fertility.
4 Sweet - Fruits size (over 10 g, respectively over 30 mm calibg - Low vigour and fruiting on short branches;
cherry - Low vigor; - Fruits size and quality;
- Earliness and lateness; - Resistance to late frost and late flowering;
- Resistance to diseas@meriella jaapii, Moniliasp.). | - Self fertility.
5 Sour - Fruits quality,designated for fresh market; - Possibility of mechanized harvesting;
cherry - Self fertility; - Fruits quality and red flesh;
- Resistance to diseas@&lmeriella jaapii, Moniliasp.). | - Self fertility;
- Resistance to late frost and late flowering.

RESULTS

For all five fruit species, over time, thousands cross combination was carried out, millions of
flowers have been pollinated, thousands of seeds, stones and hybrid plants have been obtained, anc
finally 70 new cultivars have been registered, of which;d@ecultivars, 13 pear cvs.3plum cvs.,

15 sweet cherry cvs. anfdsour cherrycvg, Coci u et al . | 1997; Brani Ht e
2018, ntef gTabledt4,536/F. , 2018)

The registeredof these valuablecultivars which have completed and enriched the zonal
assortments also meant their promotion in commercial orchardsriwal propagatiom the nurseries
throughout the countryn this sense there is a permanent concern for the spread @iut@vihthonous
cultivarsin the Romanian plantatior{$able 8).

Table 3. Apple cultivarscret ed at RI FG P$dietHtii ,d & Romamiar date | a | CDP Pit eHt

No. Cultivar Year of registration/Authors Genitors The main characteristics

1 Romus 1 1984/ Brani Hte F4 hybrid seeds from the Summer cultivar, resistant to scab
Hough L.F. Rutgers University, U.S.A.

2 Romus 2 1984/ Cociu V., Camuzat x FCF400 Summer cultivar, resistant to scab

(F4 interspecific hybrid)

3 Romus3 1984/Cociu V., Hough L.F., F4 hybrid seeds from the Summer cultivar, resistant to scab
Brani Ht e N Rutgers University, U.S.A.

4 Remus 1994/ Brani Ht e Camuzat x PCF-900 Summercultivar, resistant to scab
Rtdul escu M (interspecific hybrid from
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Malus floribunda821).
5 Romus 4 1999/ Brani Hte Romus 3 x Prima Autumn cultivar, resistant to scab
Rtdulescu M
6 Romus 5 2003/ Br ani Hf Romus 3 x Prima Autumn cultivar, resistant to scab, good yieldin
capacity, attractiveness ffiits
7 Rebra 2003/ Br ani Hf Florina x Idared Winter cultivar, resistant to scab
8 Nicol 2005/ Brani Ht e Mc Intosh Wijcik x Pionier Autumn cultivar, resistant to scab, columnar tyg
9 Colmar 2006/ Brani Ht e Mc Intosh Wijck x Florina Autumn cultivar, resistant to scab, columnar tyy
10 Colonade 2007/ Brani Hte Pionier x Mc Intosh Wijcik Autumn cultivar, resistant to scab, columnar tyg
11 Rustic 2008/ Br ani H Florina x Pionier Winter cultivar, resistartb scab
12 Rumina 2021/1sac Il. Voica Gh., Militaru | Natural mutation of the Golder] Winter cultivar, resistant to scab, yellow fruits wi
M., Ctlinesdqg delicious rust on the epidermis
Table 4. Pear cultivarsc eat ed at Rl FG RiurtdeHtpik,r Romaniea l/a | CDP Pit eHt i, R
No. Cultivar Year of registration/Authors Genitors The main characteristics
1 Trivale 1982/ Brani kte Napoca x Beurre Giffard Summer cultivar, fruits with good taste
E., Amztr
2 Triumf 1983/ BN.ani '} Napoca x Beurre Giffard Summer cultivar, fruits with good taste
3 Argessis 1985/ Br ani i Napocax Beurre precoce Morettini Summer cultivar, fruits with good taste
4 Daciana 1989/ Br ani Kkt el Napocax Beurre precocedrettini Summer cultivar, fruits with good taste
Rbdul escu M.
5 Carpica 1989/ Brani kt e| NapocaxBeurre precoce Morettini Summer cultivar, fruits with good taste
Rtdul escu M.
6 Getica 1994/ Brani kt e| Napocax Beurrprecoce Morettini Summer cultivar, fruits with good taste
Stoiculescu E.
7 Monica 1994/ Brani kt e| SantaMariax Principe di Gonzaga Autumn cultivar, tolerant to fire blight
Stoiculescu E.
8 Ervina 2003/ Br ani '§ (Pyrus serotina Williams) x Napoca Autumn cultivar, tolerant to fire blight
9 Paramis 2008/ Brani Hte Monica x Passe Crassane Autumn cultivar, fruits with good taste
10 Paradise 2010/ Brani ' H2667-73 P x PLtst Autumn cultivar, fruits with red colour
11 Paradox 2010/ Brani i Moni ca x Ptst Autumn cultivar, fruits with good taste
12 Isadora 2012/ Brani Hte Haydeea x Tse Li Winter cultivar, tolerant to fire blight arfélsylla
13 Pandora 2019/ Brani Hte Euras x Tse Li Winter cultivar, tolerant to fire blight arfélsylla
Table 5. Plum cultivars created at RIFGP i t e Ht i , S®Riowmmaini de /prun create | a | CDP PiteH
No. Cultivar Year of registration/ Genitors The main characteristics
Authors
1 Tuleu timpuriu 1967/Cociu V. Tuleu gras x Peche Earliness, for fresh market, male sterile
2 Superb 1968/Cociu V. Tul eu gras x A Lateness, male sterile
3 Gras ameliorat 1968/Cociu V. Gr as e r-geli@llinationt i Self fertile, large fruit
4 Centenar 1978/Cociu V., Bumbac E. Tuleu gras x Early Rivers Earliness, for fresh market, male sterile
5 Silvia 1978/Cociu V., Minoiu N. Renclod Althan x Early Rivers Large fruit, for fresh market
6 Albatros 1978/Cociu V., Gozob T. Tuleu gras open pollination Forfresh market, male sterile
7 Pesctr 1979/Cociu V., Roman R. Renclod Althan x Wilhelmina Earliness, for fresh market, good yielding
Spath capacity
8 I al omi 1981/Cociu V., Bumbac E., Renclod Althan x Early Rivers Earliness, for fresh marketelf fertile
Roman R.
9 Pi t ekt ( 1981/CociuV., RomanR. Tuleu timpuriu x Early Rivers Earliness, large fruits, for fresh market, god
yielding capacity, male sterile
10 Carpatin 1981/Cociu V., Roman R. Tuleu gras x Early Rivers Earliness, large fruits, fdresh market, male
sterile
11 DOmbovi 1981/Cociu V., Roman R. Tuleu gras x Anna Spath Lateness, large fruits, for fresh market, ma|
sterile
12 Diana 1981/Cociu V. Renclod Althan x Early Rivers Earliness, large fruits, for fresh market, se
fertile
13 Minerva 1984/Cociu V., Bumbac E., Tuleu timpuriu x Early Rivers Earliness, for fresh market, male sterile
Roman R., Minoiu N.
14 Flora 1989/Cociu V. Tuleu gras x Renclod violet Tolerance to Plum Pox Virus, male sterile]
15 Sarmatic 1989/Cociu V.Bumbac E., Tuleu timpuriu x Early Rivers Earliness, for fresh market, good yielding
Btncilt M., capacity, male sterile
16 Btrtgan 1989/ Cociu V. Tuleu gras x Early Rivers Earliness, for fresh market, maleriite
Btncilt M.,
17 Renclod de 1990/Cociu V., Bumbac E., Renclod Althan x Wilhelmina Earliness, for fresh market
Caranse Btncilt M., Spath
18 Tita 1991/Cociu V., Roman R., Tuleu gras, irradiation stones Earliness, large and tadtyits, for fresh
Bumbac E., Stroe D. market, good yielding capacity, male steril
19 Alina 1991/Cociu V., Bumbac E., Tuleu gras, irradiation stones Earliness, large fruits, for fresh market, ma|
Nicolaescu M., Roman R. sterile
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20 Agent 2004/ Du™Hu | . Individual selection in a seedlingg Tolerance to Plum Pox Virus, high content
Ancu S. population resulting from open sugar, for dehydration
pollination
21 Roman 2004/Roman R., Butac M., Tuleu Gras x Early Rivers Tolerance to Plumdx Virus, large fruit, for
Isac M., Ancu S., Bulgaru L. fresh marketmale sterile
22 Roman S} 2012/Butac M. Stanley x Valcean Tolerance to Plum Pox Virus, large fruit, fo
fresh marketself fertile
23 Milenium 2022/Dragoi D., Butac M., Unknown Tolerance to Plum PoXirus, large fruit, for
Dragomir 1. fresh marketself fertile
Table 6. Sweet cherry cultivarsc e at ed at RI FG iurtdecHtid e, B eRtoemalna al GDP Pi t e Ht i
No. Cultivar Year of registration/Authors Genitors The main characteristics
1 Cerna 1984/Gozob T. Thurn und Taxis open pollination Low vigour, large fruit
2 Ponoare 1989/Gozob T., Micu Ch., Rudi Ev., Chiria{ Pietroase negre de Odesa X Ram Good yielding capacity, large fruit
St., Isac M., Stoiculescu E. Oliva
3 Izverna 1989/Gozob TMi cu Ch. , Ru Ramon Oliva X Germersdorf Good yielding capacity, large fruit
V., Isac M., Stoiculescu E., Chiriac St.
4 Colina 1989/ Gozob T., Mi cu Pietroase negre de Odesa X Good yielding capacity, large fruit, good
V., Isac M., Budan S., Chiriac St. Germersdorf quality
5 Severin 1993/ Gozob T., Mi ¢ ul Thurn und Taxis X Germersdorf | Large fruit, tolerance to diseases and p€
V., Isac M., Budan S.
6 Daria 1993/Gozob T., Budan S., Micu Ch., Boambe de Cotnari X Thurn und | Large fruit, tolerance to diseases and pe
Rudi Ev. Taxis
7 Tentant 1996/Gozob T., Budan S. Germersdorf X Schneider Spathe Good yielding capacity, large fruit, good
quality
8 Simbol 1996/Gozob T., Budan S. BigarreauDonissen X Germersdorf Yellow fruit, for processing
9 Clasic 1996/Gozob T., Budan S. BigarreauDonissen X Hedelfinger Yellow fruit, for processing
10 Amara 1983/ Gozob T., Micu Ch., Local selection Bitter tasty, for processing
Amztr V., Il sac N
11 Silva 1983/ Gozob T., Micu Ch., Isac M., Rudi E Local selection Bitter tasty, for processing
12 Superb 2002/Gozob T., Budan S., Isac M. Boambe de Cotnari X Thurn Taxi§ Good yielding capacity, large fruit, good
quality
13 Sublim 2006/Budan S. Muncheberger fruhe X Earliness|arge fruit, good quality
BigarreaMoreau
14 Spectral 2008/Budan S. Muncheberger fruhe X Bigarreau Earlinessgood quality
Burlat
15 Special 2012/Budan S., Popescu R., Butac M., Local selection Bitter tasg, for processing
MilitaruE. M., C
Table 7. Sour cherry cultivarse eat ed at RI FG iuridevHt'Hir,® eRtoenalna al ¢CDP Pi t e Ht i
No. Cultivar Year of registration/ Authors Genitors The main characteristics
1 Crikana 1975Cociu V. Local selection High vigour, for processing
2 Moctnekt 1975Cociu V. Local selection Good yielding capacity, for processing
3 Dropia 1982Cociu V. Vladimirscaia 33/23%pen pollination Good yielding capacity, for processing
and frestmarket
4 Ti mpurii 1982Parnia P., Mladin Gh. Local selection Earliness, large fruit, for processing an
fresh market
5 S§arina 1984Cociu V., Gozob T. Engleze timpuri Earliness, large fruit, for processing ar
fresh market
6 Rival 2004Budan S. Griot Moscovski x Nana Good yielding capacity, for processing
and fresh market
7 Stelar 2008/Budan S. Moctnexkti 16 x E Goodyielding capacity, for processing
and fresh market

Thus, at the applepeciesthe mostpropagatectultivars were: (Romus ® (over 10,000trees),
@Romus 4 (about5,000 trees)@Rebra and Rustidd (about3,000 trees) andruminad (about1,000
trees). It should be noted that all thes#tivarshave genetic resistancedcab, type Vf

This demonstrates the interestgpbwersfor cultivarsthat require a less polluting and expensive

technology.

At the pearspeciesthe situation opropagation taewly autochthonousultivarsis less relevant,
due to the increased of sensitivity to firleght. The data shows that in the last years have multiplied in

the nurserythe following cultivars dVMionicad (10,000 trees)dCarpica GArgessisg dGetica Olrivaled
Orriumfé (3,000 trees on each cultivaifhe last twopear cultivarscreated dsadaab and Pandoré
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with resistanceto fire blight and Psylla were increasingly requested Iprivate farmers and be
multiplied by 2000 trees eachMoreover, someultivars (AMonica dsador@da nd 6 Plawer@ad i s e ¢
also studied indifferent research centerfom Italy, Belgium and Netherlandnd were highly
appreciated

At the plumspeciesas a basic species in Romania's fruit growing,ptlopagation of the new
cultivarswasgreatand is reflected in the large number of grafted treeslescending ordehé most
multiply cultivars were &Centenad (20,000 trees){P e s coi{5,000Hrees)d a | @ (bj00Barees),
P i t edH3,08(trees)dlitad (3,000 trees) andR o mad(ITH®O0 trees)Noticed tle interest of
farmers for plum cultivardesignated for fresh consumption

At the sweet cherry speciasost trees were grafted fraidariad (2,500 trees)dPonoaré (2,000
trees), Gupertd (1,500 trees),Epeciab (1,000 trees). In this casdé, is necessaryan increased
promotion of the Romaniaaultivars whichare much better adapted to the pedmnatic conditions
from, our country

Of the newsour cherry cultivarslately, beside<iCritdna 26 and dMocandtd 163 have been
multiplied thecultivars Harinad 6rimpurii de Pitestd and Rivald Thesecultivars are designatedor
both fresh and processing consumption

Table 8. The situation of the spread of newly cultivars in the RomanianorchardsSi t uati a rktsp®©ndirii soiurilor nc¢
No. Species No. of cultivars No. of patents Wide spread
registered
1 Apple 12 1 Romus 3, Romus 4, Rebra, Rustic, Rumina
2 Pear 13 2 Monica, Getica, Carpica, Argessis, Trivale, Triumf
Paradise, Isadora, Pandora

3 Plum 23 2 Centenar, PeSictaypyHRoOIN

4 Sweet cherry 15 1 Daria, Ponoare, Superb, Special

5 Sour cherry 7 - Hrina, Timpurii de

Since 2014, the National Plan for Rural Development issued a special measure for investments in
fruit growing sector. Through this measure, new orchards were established, the share of Romanian
cultivars being very high due to thdbetter adaptability to he pedeclimatic conditions from our
country (Table 9).

Table 9. The situation of the surfaces cultivated with apple, pear, plum, sweet and sour cherry through Soieasure 4.1.ASi t ua™i a supr af e

cultivate cu mkr, ptmbisprang.&iaeH Hi vi Hin prin Su
No. Species Surface (ha) % of Romanian cultivars
1 Apple 980 10
2 Pear 430 5
3 Plum 755 12
4 Sweet cherry 811 5
5 Sour cherry 125 1

CONCLUSIONS

The results of the breeding programs carried oRIFG Pitesti,Romania have materialized by
registering 70 cultivars of apple, pear, plum, sweet and sour cherry.

The value of these assortments has been demonstrated by propagation in the fruit nursery and
extension in the commercial orchards.

Thus, out of the total propagated trees, about 50% are Romanian cultivars.

Since 2014, the National Plan for Rural Development issued a special measure for investments in
fruit growing sector. Through this measure, new orchards were established, thefsRaraanian
cultivars being very high due to their adaptability to the paofoatic conditions from our country.
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Abstract

The plum (Prunus domestica L.) holds the position of dominant fruit tree species in Romania, as reported by the
FAOSTAT (2024) database. On a global scale, Romania ranks the second place on total production of plums in
2022, following China. This speciesvulnerable to several economically diseases, including shot hole, caused
by Stigmina carpophila Lév. The occurrence and frequency of disease damage are significantly influenced by
climatic conditions. Therefore, in the context of favourable climatic itiondfor its development along the
vegetative period of in the year 2023 at the FRDS
monitored on 26 plum cultivars. Throughout the growing stage, 12 conventional phytosanitary treatments were
applied up to harvest time. The visual observations were conducted in the field after harvesting the fruits from
each cultivar. The response to shot hole infection on the limb of the leaf varies across studied cCiHivars.
results indicate that there wer no i nfections with Stigmina carpophi
OEIl enad, 6Zamfirab, 6l ul i ad, Howdverrtre® weredsAmedculterasatioat 6D
exhibited symptoms and a high percentage of infected leswels as 'Jojo’, 'Empress' and 'Centenar’. All the
results obtained are statistically supported. These findings are encouraging, as they allow selection of tolerant
cultivars to shot hole disease, especially considering the increasing impact of clirmate ckurthermore, the

global trend toward organic farming necessitates the use of resistant cultivars to effectively manage problematic
pathogens in agriculture.

Keywords:plum,shot hole infectiorgultivars, fungal disease, leaf

Rezumat

Specia prun (Prunus domestica L.) ocupt poziWwia do
bazei de date FAOSTAT (2022). La nivel global, Romc
obtinuta in anulAc2@28f2}f dppti €hesae. vulnerabilt | a
inclusivilaci urui rea micotcawz at Lf rduenz®tl iogmi na carpophil a
provocat de aceastt boalt sunt e.rnnurnfarie,dnaconiextul unorf | u e
condi ti. climatice f avear dhiinlgaul d epzew d lotardieii pdeet ovgeegreut la
Bi st fai Weo,nid ori zat comportarea a 26 de soi uri de pr
etapelor fenol ogi ce, au fost aplicate 12 tratamen:
Observawiile vizuale au fost efectuatRLs puncs@np,l adu
cuci uruirea miraotviactd aa frwunZelnac Wi e de soi . Rezul tat:
carpophila Il a soiuri precum 06do6Agend, 6Matil daod, |
6Carpatinoé6. Tot udQauprezentasd xripsttoante @i suon uprio ceanctenar i di C ¢
fi 6Joj odQiCenfekamp rTeosas @ rezultatele obWinute sunt S u
"ncurajatoar e, deoarece per mit si@direac Wni & ou n awrkmasgo if u rui
ales avond “"n vedere i mpactul tot ma i accentuat a
agricultura organict impune wutilizarea de soiuri r
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problematig.

Cuvintecheie:prun,ci uruirea micotict a frunzelor, soiuri, condi Wi.i

INTRODUCTION

Prunus domestich., commonly known as the European plum, is esteemed globally for its delicious and
nutritious fruits. Rich in essential vitamins and antioxidants, plums are recommended for a healthy diet, with an
advised consumption of-2 fruits daily (Wills et al., 183; Gil et al., 2002). According to FAOSTAT data,

China leads the world in plum fruit production, with an impressive quantity, 6,752,221 tons (FAOSTAT, 2024).
Romania also holds a significant position in plum production, ranking the second globally protuation of

665,730 tons. Plums are enjoyed in various forms, including fresh consumption, processing into dried fruits,
j ams, and preserves, as wel | as distillation for t
colab., 2008;Butac Hi colab. , 2013) . The popularity of this
presence of over 2,000 plum cultivars and varieties (Sottile et al., 2022).

The plum species is affected by more than 60 major pests and diseases, consisbagtefia,

19 fungi, 6 viruses, 4 nematodes and 36 insects that have been documented to attack plum trees (Janicl
and Paull, 2008).

The shot hole disease, causedstigmina carpophild.ev. (Ellis, 1959), is a significant threat Bsunus
species acrosgarious temperate to seaiid regions worldwideStigmina carpophilaoverwinters in dormant
buds of stone fruits and spreads from twig cankers through water splashing (Shaw et al., 1990). This pathogen is
notorious for its annual occurrence on plum leave&1 exandr u et al ., 20109; Gh e
leading to substantial losses in plum production (Yousefi and Shahri, 2014). It remains one of the most
important foliar diseases affectifRyjunusspecies.

In Romania, the fungus is widespread, ipatarly prevalent in less frequented meadows, lacking
protection from the fungus, causing significant losses during favorable weather conditions. Infections are most
severe from April to June during periods of frequent rainfall. During the summers, &rhperatures exceed
30°C, fungal activity diminishes, halting infections. However, in autumn, with decreasing temperatures and the
onset of rains, new branch infections occur, persisting through winter if temperatures remain above 2°C.
Therefore, the critl periods for bud and branch infections occur in autumn until early winter, and also in
spring, when trees begin to |l eaf out (Vicitroiu et e

The measures recommended to control the fulggigenina carpophildanclude the cutting of severely
affected branches, spraying with coppased substances after pruning and sprays with systemic or contact
fungicides during the growing season. The synthetic fungicides recommended for treatments during the growing
seasorare based on difenoconazole, tebuconazole, boscalid or captan. Treatments should be applied throughout
the vegetation period starting after petals fall. In case of highly susceptible cultivars it is recommended to
continue the sprays after harvesting that$ until leaves drop.

The aim of this study was to evaluate some plum cultivafStigpmina carpophilanfections
and to establishing those who have the best behavior to this fungal disease in the conditions of the
Bistrita area.

MATERIAL AND METHOD

The investigation was performed in auyg plum orchard (Figurg) esthablished in the spring of 2020

at the Fruit Research and Devel opment Station Bi st
plum cultivars, including both Romanian cultsar 6 Mat i | dad, O0El enaéd, 6l vand,
6Zamfirao, 6l uli ad, 60Agent 6, OFl or aéb, 6Andreead, D
6Di anaé and foreign ones: OFrench ORp resv ekt 6 0 J @]
6Victoriab, 6Stanleydand 6Empressé, each with vary
these cultivars were closely monitored to evaluate their response to different pathogens. Specifically, this study
focusedon the sensitivity of plum cultivars &hot holeinfection caused bgtigmina carpophilaAll data were

meticulously collected from the same plot, under consistent environmental conditions, and using identical
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agricultural methodologies.

Plum cultivar

Fig. 1. The plum crops where the investigation was carried out?? | a n t arliRiurale sluesfeqgtuat studiile

Throughout the growing season, a total of 12 conventional phytosanitary treatments were applied, spread
out across the vegetative period. The chemicale active substances applied in this study was dedgiled.in
The concentrations used are in accooganith the manufacturer's recommendations.

Table 1. Chemical fungicide treatments applied to plum in experimentgblot/ Tr at ament el e chi mice cu fungicid aj
de prun

. Wi
inter treatments Copper (Cu) 380 gfB.3 Iha)

1. Growing seasortreatments

a.) Contact treatments Copper (Cu) 380 g{1.5 I/ha)
Cyprodinil 500 g/kg0.5 kg/ha)
b.) Systemic treatments 26.7% Boscalid, 6.7% Piraclostroli®.5 kg/ha)

Cyprodinil 375 g/kg, Fludioxonil 250 g/kd. kg/ha)

To establish the susceptibility of the cultivarsstat holenfection, the damage degree (DD%)
of disease on leaf was assessed. Six trees of each cultivar (3 repetitions x 2 trees) were selected for
this assessment. One hundred leaves were randmihdgted from each tree, followed by laboratory
assessments to determine the frequency (F%), intensity (1%), and damage degree (DD%), according
to the phytosatary methodology described irable 2.

Table 2. The phytosanitary methodology used for determining damage degree (DD%) f8tigmina carpophilay Met odol ogi a fitosanit.
pentru determinarea gradului de atac (GA%) peStigmina carpophila

The scale used to assess the intensitgfettion

Intensity mark Foliar surface affected by symptoms (%)

0 0

0.1:5

5-10

11-25

26-50

51-75

o g | W N -

>75
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1% =(nx5+nx10+nx25+nx50+nx75+nx100)/N
n = the number of leaves with symptoms of each level of intensityptdEnumber of leaves with symptoms

0 & G G "QQQ & DA Qi

&P S wwwm aDE ha aiaas Rl "

Damage degree was calculated using the formula:
DD = (Fx )/ 100

Symptoms on leaves caused Byigmina carpophilawere primarly observed in spring,
specifically in the first decade of May. Observations were conducted in the field for all cultivars in the
last decade of August. The disease symptoms mainly affectedates)eand lesser the shoots and
fruits. The attack on leaves appears as round elliptical spots of light brown color with a reddish halo.
Over time, the affected area necrotizes, and the spots detach and fall, creating a sappbatance
on the leaf (f§. 2).

Fig. 2. Specific symptoms on leaves after infection witBtigmina carpophilain plum species Si mpt ome t i pi Stgmrmal e i nf ec’F
carpophilala specia prun

Throughout the study, various climatic indices which favouredliog¢ holanfection, including
average monthly temperature, air humidity, and precipitation levels, were monitored. The summer
exhibited hot and humid conditions, while the winter was characterized by dry and cold weather.
Micrometeorological parameters were recaordesing an Adcon Telemetry automated weather statio
situated within the orchardStatistical analysis was conducted to assess variatiorshah hole
susceptibility among plum cultivars.

Data analysis was carried out using XLSTAT by Addinsoft softwaersion 2019.3.2
Addinsoft. XLSTAT, 2019), integrated into the MS Office Excel Professional Plus 2019 platform. The
XLSTAT program facilitated analysis of variance (ANOVAFisher, R.A., 1925), followed by
Duncan's Multiple Range Test (Duncan, D.B., 9%5examine differences between different variants,
with significance set at p < 0.0001.

RESULTS AND DISCUSSIONS
From climatic point of view, the year 2023 stood out as atypical, due to the substantial rainfall
recorded during the growingeason, totaling over 350 mmafle 3). This abundance of rainfall,

coupled with high humidity and elevated temperatures, fostered an environment conducive to the
emergence and proliferation of shot hole disease.
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Table 3. Climatic conditions recordedat FRDS Bistrita during vegetative period of the year 2028Condi "Hi i cl i mati ce “nregi st |
perioada de vegetaHie 2023
Month April May June July August September
T. med (eC) 84 14.12 20.89 17.9 21.4 18.52
Air humidity (%) 63.5 56.63 70.38 69.02 58.75 61.66
Rainfall (mm) 80.2 33.2 108.2 86.8 70.8 14.2

As expected, there was variability in the respons&tigmina carpophilainfection among
different cultivars (fig. 3). Analysis of the damage inflicted by shot hole on plum leaves indicated that
6Jojobd exhibited the highest susceptibility (3
(30.0%) cultivars.

Among the pluncultivars studied, those displaying the highest tolerance to shot hole infection
on | eaves, as indicated by the damage degree (
6Zamfirab, 6l uliabd, MKl od @d&r, p ad Ateddin, &greesB., Fetdddoe m
observations revealed that the damage degree of shot hole infection was also influenced by favorable
climatic conditions conducive to disease spread.

Damage degre@b) of Stigmina carpophila

Carpatin ~ 0.00
Centenar seessssssssssssssssssssm 30.00
Doina 0.00
Minerva = 1.67
lvan e 10.00
Stanley =mmm 4.16
Jubileu 50 = 1.67
Andreea 0.00
Flora 0.00
Agent m———— 14.16
lulia  0.00
Zamfira  0.00
Gras ameliorat m———— 1416
Delia w===m 5 80
Elena 0.00
Matilda = 0.00
Anna Spath m 1.67
JOj0 m——— 30 17
French improvementmsmm 5 .80
d'Agen 0.00
Diana === 333
Tuleu gras m==m 5,00
President m—— 12 .00
Empress m——— 37 50
Victoria meeeesssssssssss———— 0/ 17
Blue free mmm 4,16

0.00 10.00 20.00 30.00 40.00 5(9/(80 60.00 70.00 80.00 90.00 100.00

Cultivars

Figure 3. The damage degree athot hole infectionon leaf in plum experimental plot (2023) Gr a d u | de atac al infec™iei |
micotict a funzelor “n parcela experimentalt de pr |

Statistical analysis was conducted to assess the variances among plum cultivars regarding
susceptildity to shot holeinfection. Using analysis of variance (ANOVA) followed by Duncan's
Multiple Range Test, the cultivars were categorized into 9 sigmi€e classes, as outlined iable 4.

Based on damage degree, the studied cultivars were clasificated into four large categories according to
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their reaction to th&tigmina carpophilanfection, under our climatic conditions and treatments. Thus,
according to the final results, out thfe total of 26 cultivars, nine can be considered whit no damage
degree, nine low damage degree, five medium damage degree and three high damage degree.

Table 4. Statistical analysis o5tigmina carpophiladamage degre¢dDD%) on plums/Anal i za st atistickt a gradul ui d
Stigmina carpophilda specia prun

Degree of plum cultivars sensitivity

No. Plum cultivar Shot hole infection(DD%)
1 Jojo 39.173 +1.210
2 Empress 32.500 + 2.128 high damage degree (&0%)
3 Centenar 30.000 + 1.318
4 Victoria 24173 +1.672
5 Gras ameliorat 14.160 + 0.580
6 Agent 14.157 + 0.369 medium damage degree (30%)
7 President 11,997 + 1.406
8 Ivan 10,003 + 0.43F
9 Delia 5.803 + 0.313
10 French improved 5.797 + 0.432
1 Tuleu gras 4.997 + 0.506
12 Stanley 4.160 + 0.202
13 Blue Free 4,157 +0.239 low damage degre@-10%)
14 Diana 3.333 £ 0.699
15 Anna Spath 1.670 £ 0.468
16 Minerva 1.670 + 0.540
17 Jubileu 50 1.667 + 0.678
18 Matilda 0.000 + 0.000
19 Flora 0.000 + 0.000
20 Elena 0.000 + 0.000
21 d'Agen 0.000 + 0.000
22 Andreea 0.000 + 0.000 no damage degree (0%)
23 lulia 0.000 + 0.000
24 Zamfira 0.000 £ 0.000
25 Doina 0.000 + 0.000
26 Carpatin 0.000 + 0.000
Pr > F(Model) <0.0001
Significant

Yes

Note: The values presented in the table are averages of damage degjnee fufleto every plum cultivar studied. Averages followed by different letters
indicate differences at p&0001 according to Duncan’s Multiple Range Test

Susceptibility of various plum cultivars to shot hole fungus infection in the Northern
Transylvania region revealed that most of the cultivars studied exhibiting a shot hole damage degree
below 10% (Carpati , Doi na, Zamfira, lul i a, Andr eea, do
Minerva, Anna Spath, Diana, Blue Free, Stanley, Tuleu gras, French improved, Delia), which may take
into account as suitable candidates for establishing orchards within ecblogidaction systems or
integrated pest management (IPM) programs with a lower reliance on phytosanitary treatments. Five
cultivars displayed shot hole infection damage degree between 10% and 25% (lvan, President, Agent,
Gras ameliorat and Victoria), whilihe other three cultivars recorded a damage degree-40%0
(Centenar, Empress and Jojo). This short term investigation warrant further extended evaluation across
multiple growing seasons to elucidate their response under diverse environmental conditions

Similar results as our study were reported i
were found to be resistant 8iigmina carpophilanfectioninatwey ear s st udy, whil e
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susceptible to the diseadddInar et al., 2018).

The forthcoming investigations will focus to exploring this issue regarding the reaction of
studied plum cultivars to shot hole infections, to gain a more comprehensive understanding of their
behavior.

CONCLUSIONS

The response of 26 plum cultivars sbot hole leaf infection under the favourable climatic
conditions of the year 2023 to FRDS Bistrita for the patogen development, enabled the identification of
nine plum cultivars (‘Carpatin’, 'Doina’, 'Zamfira', 'lulia’, 'Andreea’, 'd'Agen’, 'Elena'a’;Fkod
'Matilda") that exhibited like resistance to shot hole infection since they were not at all affected.
Conversely, tree plum cultivars (‘'Jojo’, 'Empress’, and 'Centenar’) experienced significant susceptibility
to the disease.The results of our inigegion provide some encouraging data and offer valuable
insights into the relative susceptibility of plum cultivars to shot hole disease in the context of a
changing climate and the growing adoption of organic fruit production practices by farmers.
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Abstract
Starting from the fact that recently the pathodenicot Latent Virus has been reported in many areas
of the world, in order to identify a possible presence in our country, was evaluations biological
materi al f r o m .tRaleca, ®lonicas Toais ¥ peach gepotypes were evaluated both by
visual observations and by laboratory tested following the moleculastPRBR method, using -0
GGAATAGAGCCCCAAGAAB 6 a-AG@CAAGGTAAACGCCAAB O pr i mer s. The e}
carried out with the help of the o0l SOL Aoduet 1 I F
was performed using horizontal electrophoresis on a 2% agarose gel (Cleaver), 1X TBE buffer and
staining with RedSafe Nucleic Acid StainiAdter testing, the diagnosis was positive for the Monica
variety.

Key words.virus, diagnosis, moleculaprimers

Rezumat

Pornind de | a fapt ul ApgrieotLatentVirusla fost semmalattini cat pai mudte o g «
zone ale | umii, pentru identificarea unei even
material biologic din zona Cent an W a . Genotipurile de piersic |
evaluate prin observawii vizuale i priP@GR,due st al

utilizarea primerilor 5 -GGAATAGAGCCCCAAGAAG 0 GAGCABGBGTAAACGCCAAG 6 .
Extrafcavdta raeal i zatt cu aj ut ofDNAKIiK Evaluarea produstlus OL A T

PCR a fost realizatt cu ajutorul el ectroforezei
1 X Ki colorare cu RedSaf e IiMdudagdgnestical afast poditiv Bsoai ni n
Monica.

Cuvinte cheiewvirus, diagnostic, molecular, primeri
INTRODUCTION

Apricot latent virus (ApLV)is a species in th&oveavirus genus Betaflexiviridae family,
Tymovirales order (Martelli, 1998; Adams et al. 2004; Martelli et al. 2B@LV has identified first
time in Moldavia (Zemtchik, Verderevskaya, 1993).

The virus produce yellowgreen spots on leaves of infected peach seedlings.

Although it is not highly prevalentApLV was identified in a number of countries to date,
including Moldavia (Zemtchik, Verderevskaya 1993), France and ltaly (Gentit et al. 2001a), Turkey
(GUmdus et al. 2004), Iran (Sanchkeavarro et al. 2005), Palestif@bou GhanerSabanadzovic et al.
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2005), Egypt (EI Maghraby et al. 2006), Lebanon (Jarrar et al. 2007), Spain {{(barcéaet al. 2010),
and the Czech Republic (Grimova 2011).

Virus detection can be obtained using biological index#g.V can be detectedy grafting,
budding or chigbudding infected plant material onto peach GF 305 seedlings. The symptoms appear
within a few months under green house conditions or within one year in the open field (Nemchinov,
Hadidi 1998; Nemchinov et al. 2000; Gentit €t2001a; Abou GhanetSabanadzovic et al. 2005;).

The virus can also be experimentally transmitted to herbaceous hosts, indlidiogridentalis
Wheeler (accession 37B) aid occidentalisssp.obliqua with apparent symptoms developing 16
days aftermoculation. The method must be combined with a laboratory method.

Serological and nucleic acid based assayd.V accumulates in very low amounts Brunus
and its herbaceous hosts and thus does not allow the preparation of purified particles thetbéee sui
for antibody production and the development of serological methods (Zemtchik et al. 1998; Jarrar
2006). Crosseactions were obtained when extract®\ptV infectedN. occidentalisvere tested with
antiserum to Apple steam pitting virus(ASPV) using DAS-ELISA, immunosorbent electron
microscopy, and western blot assays (Nemchinov, Hadidi 1998; Zemtchik et al. 1998) and with the
polyclonal antiserum t&lum pox virus (PPWvithin western blot analyses (Nemchinov, Hadidi 1998).
Consequently, the presenaguniformly distributed common epitopes on the virionsAptV, ASPV
andPPVwas suggested (Nemchinov, Hadidi 1998).

Many different nucleic acid based techniques have been developed for the precise diagnosis of
ApLV, such as: RPPCR analyzes (Nemchinov and Hadidi 1998; Galtudara et al. 2010; Grimova
2011; Gumus et al., 2007; Gentit et al. al., 2001a, b; Abou Gh&adranadzovic et al., 2005),
molecular hybridization with differemApL\V-specific digoxigenin ribombes (Nemchinov et al., 2000;
Gentit et al., 2001a; Abou Ghaneé®abanadzovic et al., 2005; Grimo2811).

MATERIALS AND METHODS

Sampling and plant material.

Samples were represented by leaves were randomly collected around the canopy from each
individual tree and represented one sample from Raluca, Monica cv, Tomis 1 rootstock.

RNA extraction for Apricot latent virus (ApLV),

For the molecular diagnosis 8pLVwere used set 0b &GGAATAGAGCCCCAAGAAG3 6

5 - AGCAAGGTAAACGCCAAC-3 drimerssequencdF + R), Tm58C Magnified product size 200
pb (Nemchinov & Hadidi, 1998)

The RNA used in the RPCR reaction was extracted using the "ISOLATE Il Plant RNA /
DNA Kit", according to the manufacturer's protocol, Bioline.

RT-PCR amplification forApLVwas per f ormed in an amplificat
including the following component s-SiemMix dachoff i na
primersFand R: 1 ¢l primer (5 OM [/ Ol in the final

Reverse transcriptase, 0.4 pl RiboSafe RNase Inhibitor and 1.4 pl ultrapure water.

RT-PCR amplifications were performed in a FastGene PCR analyzer under theinigllow
conditions: reverse transcription at 45°C for 20 min., followed by 35 cycles of 45 sec. at 95°C, 45 sec.
at the annealing temperature of the primer 58°C, 1 min. at 72°C and 10 min. at 72°C for final
extension. Evaluation of the PCR product was perfdrm&ng horizontal electrophoresis on a 2%
agarose gel (Cleaver), 1X TBE buffer and staining with RedSafe Nucleic Acid Staining. The gel was
read using a Uvitec Cambridge Essential high quality imaging system with UVITeclD analysis
software.
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RESULTS

Theobservation concluded that to the Raluca |
could be asociated with viral diseasesafdle 1).

Table 1.The results of the visual assessment Rezul t at el e eval utrii vi zual e
Genotypes No. evaluated plants No. plants with visual symptoms
Raluca 11
Monica 13 2
Tomis 1 13 0

To Monica variety from 13 trees monitored at the same time intervals as the other two
genotypes Raluca and Tomis 1, it was possible to observe the appearance of spots wheas edge
marked with yellow spots that appeared especially in the area of the veins. Out of a total of 13 trees
evaluated, these symptoms could be observed i
identified the symptoms that could be associated wral diseases.

In the case of molecular testirfgr better detection oApLV by RT-PCR was neccesary
optimisation of some parameters. Thus, the gel was optimized at a concentration of 2% to make it
difficult to move the amplified DNA, so that, at a voltage of 70 V, the distance between the base pairs
associated with the presencktle viral RNA and the noespecific amplifications allow the correct
identification of those 200 bp. In case of the dye, the optimization that occurred consisted in the fact
that from the tests carried out between two variants, a volume of 4 pl / 1@nmbn TBE 1X and 8
pl / 150 ml tempon TBE 1X, in our study we worked with 8 pl / 150 ml tempon TBE 1X.

Analyzing figure 1 is confirmed tha&pMV is present in the peach species in Romania. The
genotype with sensitivity to this virus was Moni¢agure 1)where the testing by molecular methods
indicates the fragments amplified with the pairAgfLV primers used for the diagnosis of the virus.
Regarding to the presence of the virus in the tested genotypes, it is also found that, although the trees
from whichthe leaves were in neighboring rows and implicitly in the same conditions, the genotype
infected was only Monica with an incidence of 61%0nfected plants (Gure 2).Ral uca ( Fi gur
Tomis 1 (kgure 3), did not show positive reaction.

ApLv

20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

39 40 41 42 44 45 46 47 48 49 SONESIERNR 53 5 55 56 57 58

bbbt

.

Figure 1. Electrophoretic profile for the ApLV primer pair (F+R), position 31-41 - Raluca variety,
position 4255 - Monica variety, position 56581 Tomis 1 rotstock/ Profilul electroforetida soiul Raluca
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% infected plants

61,50%

Raluca
Tomis

Figure 2. The degree of infection (%) of thepeach plantstested Gr adul de infecSie (%) al plantel

Figure 3. Electrophoretic profile for the ApLV primer pair (F+R) positions 59-68 (Tomis 1 variety)/ Profilul electroforetic la portaltoiuTomis 1

The study of thesequences of the 37 samples (figure 1 and figure 3 ) was carried out by
analyzing the electrophoretic profiles obtained following PCR amplification with specific primers. The
length of the obtained fragments was measured in relation to the bands of tlee 8@db Biolone
marker thus observing that individualized bands were generated at 42, 44, 45, 46, 47, 48, 49 and 50
positons which correspond to samples from Monica variety. The length of the obtained sequences fell
within the value of 200 bp.

CONCLUSIONS

Analysing the results of this study we can say thatApEV is presently in peach trees from
Constan™a ar ea.
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The optimizations realized regarding the concentration of the agarose gel at 2% and the use of
the dye in the amount of|@/150 mITBE 1X buffer compared to gl /100 ml TBE 1X buffer, allowed
clear amplifications for the applied technique.

The presence of this virus is a big alarm signal due to the fact that in the new legislation
regarding the certification of fruit propagation guldnting material, it is mentioned for both peach and
apricot.
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Abstract

The present study addresses the relationship between grape culgixepsyine downy mildewhe evolution of climatic
factorsin the year 2023. The analysis was conducted during the vegetation period of 2023, on the varieties Astra, Amurg,
Bl asi us, Sel ena, Feteasct al bt, Muscat Ottonel, Sauvign
infestation was determéd on leaves and grapeBhe severity of the downy mildew on the studied cultivars manifested
differently among the analyzed varieti&#&e most affected was Sauvignon blanc with a degree of attack (AD) of 36.43% on
grapes and 18.6% on leaves, and thesteaffected on leaves was the Rhin Riesling variety, with an AD of 2% and on
grapes the least was Blasius with an AD of 0.F4r. the Sauvignon blanc variety, a higher AD was recorded on grapes
than on leaves, compared to other varieties where the ADamedewvas higher than on grapdsis information provides a
database for developing downy mildew management strategies, with differentiated treatments for specific climatic
conditions, and grape varieties.

Keywords:climatic conditions, grapevinesultivars, downy mildew, Tarnave wineyards

Rezumat

Prezentul studiu abordeazt relawia dintre soiurile de v
2023. Analiza a fost efectuatt pe parcursul perioadei de
Fetesct al bk, Muscat Ottonel, SauviBwalnu arlea cat aNewlbwir gaerf ¢
frunze &i struguri. Sevedqni matmed emamei dpdé eseinWi alt or ns r ed i

afostSauwvgnon bl anc cu grad de atac (AD) de 36.43% |l a strug!i
a fost soiul Riesling de Rhin, cu AD de 2% iar la struguri cel mai putin a fost Blasius cu AD de 0.1%. La soiul Sauvignon
blanc, sa inregistat AD mai mare la struguri decét la frunze, comparativ cu celelate soiuri la care AD la frunze a fost mai

mar e decOt la struguri. Aceste informawii of ert o bazt
tratamente du faemruemiWti eatceo mpdeinttiri climati ce, Oi Soi uri de v
Cuvintecheiec ondi Wi i climatice, vi Wt de vi e, cultivare, man a,

INTRODUCTION

The vineyards of SCDVV Blaj, which are located on the right bank of the Tarnava Mare River,

Crtciunelu de Jos wine region, Bl aj Wi ne -cent e
Romania), benefit from a unique microclimate, favorable to vitiawlr e ( Coms a et al :
al ., 2022, Ctlugtr et al ., 2018) . Despite this,

during the summer months (June, July). Due to these environmental conditions, downy mildew of
grapevines, caed by the pathogdhlasmopara viticolafinds favorable conditions for development
and is considered the most wi despread di sease
Mihai et al., 2010). The climate is considered a key driving force ofgdhgeaosystem, and climate
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change favors an increase in the number of diseases caused by various pathogens in most crops
especially in grapevines (Michael C. Fontaine et al., 2020).

The pathogen of downy mildevi?lasmopara viticola exhibits a life cyclethat causes both
primary and secondary infections (Chen et al., 2019; Rossi and Tito, 2011). It overwinters as oospores
(resting sexual spores) in the soil within the leaf litter (Rossi et al., 2009). In the spring, under
favourable temperature and humyditonditions, the oospores germinate to produce macroconidia,
which release zoospores (asexual spores) capable of infecting if they come into contact with the tissues
of the host plant. The germination of oospores occurs gradually over the vegetatidnopenen in
subsequent seasons (Caffi et al., 2011; Rossi et al., 2008). The main source of spores has proven to be
the leaves due to their surface area, stomatal structure, and lack of protection against pathogen
invasion. Depending on the temperaturamidity, and susceptibility of the grapevine variety, the
complete disease cycle lasts from 5 to 18 days (Agrios, 2005, cited by Kolendenkova et al., 2022).
Successful colonization by the pathogen occurs when the defence of the susceptible host plant fails
and the infection culminates with the appearance of conidiophores and conidia on the dorsal side of the
leaves. These give the white and later grey fluffy appearance of the mildew, and produce zoospores
that are released by wind or rain, carrying oubsédary infections. The zoospores infect the tissues
through stomata in the presence of water from precipitation or dew at temperatures below 32°C
(Tofallatti et al., 2018). The pathogen attacks all green organs of the grapevine, especially leaves,
young sloots, and grapes. Grapevine leaves are receptive to mildew infection throughout the vegetation
period, while grapes lose receptivity once they enter veraison, when they close their stomata
(Maddalena et al., 2020).

Grapevine downy mildew has a significanegative impact on the viticulture industry
worldwide. In addition to the costly price, phytosanitary treatments have negative effects on both the
environment and wine products (Koledenkova et al., 2022; Massi et al., 2021; Orlandini et al., 2008).
Managirg the disease generally requires the use of fungicides applied multiple times during the
growing season (Leal and Gramaje, 2024; Massi et al., 2021). Despite the high level of protection
against harmful plant diseases, chemical control faces some challéfige timing of fungicide
application depends on the characteristics of the pathogen and the weather conditions. The influence of
climatic factors on the efficacy of downy mildew control fungicides has been evaluated by several
researchers. Phytosanitgsgoducts are effective in controlling downy mildew only under low disease
pressure caused by environmental conditions unfavorable for the disease. Under favorable disease
conditions (precipitation, high humidity and temperature), it is difficult to contfdén resulting in
production | osses (Massi et al., 2021; Rt™Hoi et
2004). An additional problem is related to the development of acquired resistance to fungicides and the
emergence of new pathogenains resistant to pesticides (Campbell et al., 2021; Massi et al., 2021).

For the control strategies to be effective, it is necessary to havedaptim understanding of the
biology of the Plasmopara viticolapathogen and the environmental conditionat tbromote its
development. Understanding how various grapevine varieties respond to downy mildew, in a specific
area (under certain environmental conditions) is essential. This knowledge helps choosing the varieties
that exhibit the greatest toleranceaesistance (Boso et al., 2014).

MATERIALS AND METHODS

Plant material and plot characteristics The study was conducted on the cultivars from the
vineyard plantations at the Research and Development Station for Viticulture and Enology Blaj

(SCDVV Bla)): A r a, Amur g, Bl asi us, Sel ena, Feteasct
Neuburger, and Rhine Riesling, during the vegetation period of the year 2023. These are located in the
experiment al viticultural base o¢4&dst@mcéea xi.2ml u d
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having a density of 4166 vines/ha. The cultivation system in 2023 washitgmGuyot with periodic
replacement arms. The identification data of the plots studied are detailed in Table 1. The soil
maintenance system was a plowegldialternated with a naturally grassed system. All plots received
the same treatment. In 2023, 10 treatments with specific phytosanitary products against downy mildew
were applied (Figure 1).

Table 1. Parcel Identification Data // Date de identificare parcelelor

Nr Variety Grape Year of Crop load Altitude Exposur GPS Coordinates
color planting (nugzt(;z; of (m) e Lat. Long.

1 Astra white 2016 20 241 plateau 46,17267 23,85111
2 Amurg red 2021 20 241 plateau 46,17268 23,85211
3 Blasius white 2016 20 241 plateau 46,17247 23,85214
4 Selena pink 2021 20 241 plateau 46,17295 23,85187
5 Muscat Ottonel white 2012 30 241 plateau 46,17310 23,84907
6 Fet easct white 2016 30 241 plateau 46,17315 23,85215
7 Rhine Riesling white 2012 30 241 plateau 46,17293 23,84915
8 Neuburger white 2020 30 241 plateau 46,17263 23,84998
9 Sauvignon blanc white 2016 30 241 plateau 46,17323 23,85211

Evaluation method: The infection with downy mildew in the varieties studied occurred
naturally. The evaluation of the severity of the downy mildew symptoms was conducted at
BBCH 1 771 cluster tightening, 35 days after the appearance of the primary infections. The intensity
of the infection was assessed visually, by examining 50 leaves and@®sdrom each variety (25
from the left side and 25 from the right side of the row), from all areas of the vine, expressed in
percentage of the affected organ (I %). The frequency was determined as the number of leaves or
grapes with symptoms out of thatal analyzed, (F %). Based on these, the degree of attack (AD %) on
leaves and grapes was calculated.

Climatic conditions: The climatic data were obtained from the Adcon Telemetry GmbH
meteorological station, located within SCDVV Blaj. These data weoeepsed (average daily
temperatures, average daily humidity, and total daily precipitation) and correlated with the
developmental stages of the grapevine (BBCH) and the patirigemopara viticola

Statistical analysis The experimental data wemdatistically analyzed using Statview 5.0,
performing a onavay analysis of variance (ANOVA) and the Tamgay ANOVA test. Pvalues less
than 0.05 were considered significant, whilegtues between 0.05 and 0.1 were considered non
significant.

RESULTS AND DISCUSSIONS

The infection processes and sporulation of downy mildew are heavily influenced by
environmental conditions such as light, temperature, wind, relative humidity, and the presence of free
water (Romaric et al., 2020). The climatic conditions dytime vegetation period of 2023 at SCDVV
Blaj were favorable for the development of the pathofémsmopara viticola including critical
periods for managing this disease. The average annual temperature was 11.6°C, with the hottest months
being July and Agust, featuring an absolute maximum temperature of 36.5°C recorded in August.
Regarding the absolute minimum temperature in 2023, it¥&8°C, which is much higher compared
to the freezing limit of grapevinesl@°C). The total precipitation in 2023 w&47.6 mm, which is
64.5 mm less than the muitear average of 613.6 mm (1992022). The average air temperature
during the vegetation period was 17.7°C, and the total precipitation was 372.2 mm, with June being the
wettest month at 93.4 mm and May théest at 34.8 mm. Of the 20 days with precipitation greater
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than 10 mm/ry, 16 occurred during the vegetation period (Figure 1). Under these conditions, downy
mildew of grapevinesPlasmopara viticola typically the most frequent disease in the Tarnave
vineyard, appeared at the beginning of June 2@2lyzing based on the date of the appearance of
downy mildew symptoms on leaves, which were observed on June 5, 2023, we can estimate that the
primary infections occurred between May 26 and 29, when the z@&sspad favorable conditions for
germination: 9.6 mm of precipitation, an average temperature of 17°C, average leaf humidity of 6.6
hours daily, and BBCH 55 with separated floral buds, and seven days since the last treatment. The
incubation period was-8 days during which the average temperature ranged from 16.9 to 19.5°C, and
the average air humidity between 69.2 and 85.3%. In 2023, a total of 10 phytosanitary treatments with
fungicides against downy mildew were applied in the experimental plots logdted Cr L ci unel u
as per the scheme in Figure 1.
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Figure 1. The scheme of phytosanitary treatments applied in the experimental plots, the manifestation of downy mildew and climatiaddions -
Crtciunel u//8chema dedrat#im@rteB t osani tare aplicatt “"n loturile exp&€ritmenmneal a,
de Jos 2023

Despite the climatic conditions experienced during the vegetation period of 2023, downy
mildew of grapevines was present on all vargetstudied, both on leaves and grapes. The data
collected from field observations were statistically processed according to Table 2. Regarding the F%
on leaves, statistically, there are differences between the studied cultivars, in that the Sauvignon blanc
cultivar has a higher percentage (71.6%) compar
and significantly higher than Amurg, Blasius, Rhine Riesling, and Neuburger. As for the intensity on
leaves, statistically, there are no differences betwthe studied cultivars. The attack rate (AD%) on
leaves was significantly higher in the Sauvignon blanc cultivar compared to Amurg, Selena, Rhine
Riesling, and Neuburger, and higher compared t
The lowest AD% on leaves was recorded in the Rhine Riesling variety (2.05%).

For grapes, statistically, the F% (frequency of infection) is significantly higher in the Sauvignon
blanc cultivar (91.9%) compared to all other cultivars. A relatively high frequency on grapes was also
recorded for the Muscat Ottonel cultivar, followeddhy t r a and Feteasct al bt.
grapes is significantly higher for Sauvignon blanc compared to all other cultivars, among which there
are no statistical differences. Also, the highest AD% (attack degree) was recorded in Sauvignon blanc,
with a significantly larger difference compared to all other cultivars. The lowest AD% on grapes was
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recorded for the Blasius variety (0.1%), followed by Amurg (0.11%). In most cultivars, the leaves were
more severely affected by mildew, but for the Sauvightamc cultivar, the grapes showed higher
values in terms of F%, 1%, and AD%.

Table 2. Downy mildew evaluation scale for 2028 / Eval uarea atacul ui de mant 2023
Leaf

Cultivars F% 1% AD%

Astra 41.91 +2.795 ab 25.38 +4.484 a 10.63 +1.913 ab
Amurg 26.10 +4.285 b 16.09 +6.921 a 4.65 +2.410 b
Blasius 42.30 +12.372 b 16.96 +2.067 a 7.45 +2.691 ab
Selena 26.10 +2.600 ab 20.80 +12.001 a 5.19 +2.723 b
Muscat Ottonel 44.00 +1.707 ab 22.88 +9.338 a 10.08 +4.070 ab
Feteasct & 5025 +6.349 ab 20.01 +2.237 a 10.03 +1.484 ab
Riesling de Rhin 18.01 +0.400 b 11.28 +2.635 a 2.05 +0.498 b
Neuburger 30.02 +6.842 b 17.13 +4.442 a 4.92 +1.484 b
Sauvignon blanc 71.60 +10.800 a 26.44 +4.628 a 18.61 +4.004 a

Grape

Cultivars F% 1% AD%

Astra 28.07 +2.348 c 8.93 +0.670 b 2.50 +0.208 b
Amurg 6.13 +3.610 d 2.00 +1.000 b 0.20 +0.115 b
Blasius 2.10 +2.100 d 1.67 +1.667 b 0.10 +0.100 b
Selena 9.93 +3.835 d 3.77 +1.386 b 0.43 +0.240 b
Muscat Ottonel 46.07 +5.448 b 8.53 +1.033 b 4.00 +0.872 b
Feteasct & 2573 +8.360 c 10.20 +2.406 b 2.33 +0.484 b
Riesling de Rhin 8.23 +5.551 d 10.41 +6.009 b 0.70 +0.361 b
Neuburger 6.13 +3.610 d 5.00 +2.887 b 0.40 +0.200 b
Sauvignon blanc 91.90 +2.200 a 39.65 +13.248 a 36.43 +12.619 a

* results are presented as mean oé@icates + standard error
**the variants with different letters are statistically different (p <0.05), the differences of the variants with thettegiraeelstatistically
insignificant.

To analyze the effect of the interaction between varieties agahs (leaves and grapes), the Two
Way ANOVA test was used. The results regarding the F% of downy mildew attack are represented in
Figure 2. It can be observed that across organs, regardless of cultivar, the highest F% was on leaves.
The highest frequencgmong the grapevine varieties, regardless of the organ, was in Sauvignon blanc
and the lowesin Rhin Riesling. Significandifferences between F% on leaves and F% on grapes are
notable in the Blasius cultivar, with a significantly higher F% on leavedamel on grapes. In the
Sauvignon blanc variety, the frequency is significantly higher on grapes compared to leaves (Figure 2).
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The climatic conditions during the vegetation period of 2023 in the Tarnave vineyard were
favourable to the development of grapevine downy mildew.
In 2023, downy mildew wasnanifested on all the cultivars studied, with the degree of attack
showing certain particularities. Sauvignon blanc cultivar was the most affected in terms of downy
mildew attack, with the highest AD% on both leaves and grapes tioieworthy that for the
Sauvignon blanc cultivar, compared to other cultivars, the AD% was higher on grapes than on leaves.
The least affected by downy mildew among the cultivars, under the climatic conditions of 2023, were
Blasius and Neuburger.
From the analysis of these data, it can be stated that the downy mildew attack in the Tarnave
vineyard largely depends on the interaction between environmental factors, grapevine cultivar, and the

climatic conditions. This scenario highlights the importance aakssity of analysing the climatic
conditions each year during vegetation in correlation with the biological cycle of the pathogen, in order
to adjust phytosanitary treatments accordingly.
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Abstract

Wine is an important source of antioxidants gpienolic compounds. The purpose of this paper was to evaluate the
influence that the addition of certain adjuvants has on
and Mamaia wines. These adjuvants are an inactivated yeast (Longevé Less) and an antibacterial product obtained

from Aspergillius Niger (Bactiless). The following parameters were monitored: total polyphenolic content, wine dissolved
oxygen, antioxidant activity and organoleptic properties. Control wines treatedwitllySQ were used for comparison.

During the studied period, it was observed that the inactivated yeasts based product led to a significant decrease in
dissolved oxygen in the wine, a slight decrease in the content of polyphenols and a significargniapran the
antioxidant activity following wine treatment with the product based on chitosan. The applied products had a positive
impact on the preservation of the analyzed wines and led to the improvement of the organoleptic properties.

Keywords:polyphenols, antioxidant activity, chitosan, inactivated yeasts

Rezumat

Vinul este o surst impafeantiicde Scopoxi daaedit edi | cempui
pe care adtugarea anumitor iadjadvarWwii i  Iviamuwe idouprda n” moun
Feteasc®8 neagr8 Oi Mamaia. Acedti adjuvanWwi sunt o droj o
bazt de chitosan obWinut din Asp@ri giulkimikt ® riNdtugde potifgn@ia ¢ t i |
totali, oxigenul di zol vat din vin, activitatea antioxi d
vinuri martor tratate doar cu S© Pe parcursul perioadei studiate;aso b s er v at faptul ct produs
inactivate a dus la sctderea sammnémarcaati va @adoxiigedas ai e
polifenoli &i “mbunttitWirea semniifii cvaitn wltuia caw tprvd d tsid li
Produsel e aplicate au avut un i mpact pozitiwv asupr a c
propriettWwilor organol eptice.

Cuvintecheiepol i fenol i, activitatipactwatet i oxi dant &, chitosan, dr c

INTRODUCTION

Wine polyphenolic content has been extensively studied regarding the protective action these
compounds have against cardiovascular and degenerative dised&jesTligir chemical structure
allows the neutralization of free radisg[7-10) and their role in inhibiting LDL cholesterol has been
demonstrated (213). Polyphenols possess amflammatory properties (:36) and produce vascular
relaxation (17,18)These compounds also have a proven role in inhibiting the growth ofrazeitse
(19-22).

Wine oxidation is a natural and unavoidable process that can have a significant impact on its
guality and taste. Exposure to oxygen can have both a positive and a negative effect. Once dissolved,
oxygen is essential for the growth andvsual of wine microorganisms, as well as for a number of
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chemical reactions that can affect the stability, sensory characteristics, and resistance of the product
over time (23).Oxidation, as long as it is limited and controlled during winemaking opesatien
beneficial and improves organoleptic properties (24). Different levels of oxygen exposure can
dramatically affect the color of red wines. Gradual exposure;tover several months, for example
during aging, can give the wine a softer taste sensatidna more reddish hue. Exposure to oxigen
through the bottle cap is also considered beneficial to remove certain sulfidic or "reducing” flavors.
Too much @, on the other hand, can have detrimental effects on the overall sensory properties of wine
(25). Inactivated dry yeast products such as the one used in the present study are derivatives of
Saccharomyces cerevisiagasts pretreated in order to inhibit ithéermentative activity.These
products are obtained by growing yeasts in a stigarmedium, after which they are autolyzed and

dried to obtain final powder products. These will contain inactive yeasts, yeast autolysates, yeast
extracts, cell fragmentasnd cell walls (26). In recent years, commercial use of such products in wine
industry is increasing and, due to their composition, they are recommended for a series of reasons (27),
such as the fact that during yeast autolysis multiple bioactive compauictisas peptides, amino

acids, glutathione and polysaccharides are released. These substances act as alcoholic and malolactit
fermentation promoters, as protective agents by consuming dissolved oxygen from the wine and as
organoleptic enhancers (28).

Chitin-glucan (chitosan) based products have strong antioxidant and antimicrobial properties
(29-32). These are becoming increasingly popular in winemaking industry due to the downward trend
of the legal limit for sulfur dioxide in wines (33). However, it Haeen reported to have a lower
antimicrobial effect compared to sulfur dioxide (34). Although there is evidence of the effect of
chitosan on various species of microorganisms in wine (30), its influence on the final aroma and
composition remains insuficidgtstudied.

Despite the fact that many of these products are currently on the market under different names
and claim to achieve various wine improvements, scientific information about the chemistry behind
their application is still insufficient and the namisms responsible for the claimed improvements are
not completely clear. Therefore, welstablished scientific experiments dedicated to the effects that
these products induce in wines are needed to obtain a better understanding of their mechanism of
acion.

The purpose of the present study consisted in testing two oenological products, one based on
inactivated yeastsLpngevity Pure Leg@s and one based on chitosaBactiles3 on 3 wines from
Romanian varieties, one whitd-e t e a s c al-bF¢ earsd t me arged and Mam
Murfatlar viticultural center.

MATERIAL AND METHOD

In order to perform this study, 3 local varieties of grapes for white and red wines were

monitored, Fet easc al b , Fet easc neagr and
created by the SCDVV Murfatlar research team and authorized to @&@C Murfatlar wines. These
followed a vinification process after det e mmi ng and c¢crushi ng; the gr
variety were pressed with a pneumatic press, |
neagr and Ma maditoathe maceratiefernsentdiign @rodess on skins for 6 days (for
Feteasc. neagr ) and 5 days (for Mamaia), resp

the scheme for obtaining and treating the 3 varieties being shown in Figure 1.

According to the manufacturer's instructiof®re Lees Longevitiielps to increase the shelf
life and protects the color and aroma, also contributing to the stabilization of cdbaieldo its high
oxygen absorption capacity, it minimizes the loss of fruisreasd browning, which increases the shelf
life. The wines are perceived as fresher, fruity, with a more complex aroma. It quickly and irreversibly
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removes up to 1 mg/L £f the dissolved oxygen. The product will continue to capture oxygen until its
capady is exhausted. It can also replace>23 an antioxidant in winemaking that aims to reduce
sulfite content, although it is not a direct substitute for it, as it has no antimicrobial activity. It can be
added at the end of alcoholic fermentation or duiging, the recommended contact time being
between 1 week and up to 9 months.

Bactiless is a noRGMO
biopolymer of fungal originAspergillus
niger) with the role of controlling the
population of harmful bacteria in wine.

With the help of this product the

1
|4{ Alcoholic fermentation }7| . . . .
I populations of acetic bacteria and lactic

least Impression Emzﬁfn\f'gﬁin_ Yeast Viniferm CT007 - bacteria in wine can be reduced and
Sodinal - 40L 40L Agrovin- 40 L removed. Bactiless has no effect on
yeasts. Its antacterial action can be
Blank - 20mg/L SO, - increased by combining with SO
10k Sulfiting should not be eliminatedhen
using Bactiless, the product not being a
substitute for sulphur.lt has no
V1 - 400mg/L V1 - 400mg/L, V1 - 400mg/L antioxidant or antifungal properties and
Longewty - 10L Longevty - 10L Lz = LI its use in wine results in a reduction of
the number of acetic and lactic bacteria
as well as the concentration of sulfur
V2 - 400mg/L V2 - 400mg/L V2 - 400mg/L needed for tabilizing wines. It prevents
Bactiless- 10L Bactiless- 10L Bactiless- 10L ... . .
the apparition of acetic acid and
biogenic amines in wine by reducing the
populations of harmful bacteria,
according to the manufacturer's
statements.

Blank - 20mg/L SO, - Blank - 20mg/L 8O, -
10L 10L

Treatments

0,75 L Bottles

Figure 1. The treatment scheme of the 3 varieties under studySchema dératare a celor 3 soiuri studiate

For each variety a control variant was made, treated only with a quantity of 20 mg/L sulfur
dioxide and one variant for each oenological product added, respectively 40 g/hl Longevity and
respectively 40 g/hl Bactiless.iv&n the fact that these oenological products can only be administered
after conditioning, the variants were vinified in-W@r vessels with the related yeast variant, being
treated later separately, in-liter vessels, with the selected oenologicaldmais. Later the wines were
bottled in 0.75 L capacity bottles and stored in a dark storeroom.

A Thermo Scientific Orion oxygen meter was used to determine the amount of wine dissolved
oxygen; in order to quantitatively determine the content of totalppelyols, the FoliCiocalteu
method was used, for the content of antioxidants, the DPPH method, and in order to perform the
spectrophotometric determinations, a Metertech SP 8001 spectrometer. These determinations were
carried out monthly, starting one wketeom the date of their treatment with the specified products.

The organoleptic examination was carried out at the end of the studied period by a commission
organized by the SCDVV Murfatlar research team, which was formed by 4 members. The organoleptic
assessment was made in accordance with the modality used by the ONVPV for wine classification in
quality categories.
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RESULTS AND DISCUSSIONS
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indicators established in the specifications for DOC Murfatlar wines. Grape qudiayaist is shown

in the Table 1:
Table 1 Grape quality at harvest for the varieties studied, 2023 Calitatea strugurilor la recoltare pentru soiurile studiate, 2023
Variezyﬁzg)/cs{g:'%(t:igzmical Feteasc. re Mamaia Feteasc, ne
Sugar content (g/L) 2155 225.7 238.5
Acidi_ty (g/L tartaric 5.35 8.11 566
acid)
pH 3.464 3.253 3.321
The grapes from the Feteasc. neagr vari
the conditions of 2023 viticultural year

variety that accumulated 215.5 g/L. The total acidity oscillated between B.3% g/L, higher values

p i

ety

(238,

being recorded for the Mamaia variety, the quality of the must being suitable for obtaining DOC

Murfatlar wines.

The evolution ofdissolved wine oxygen over time can have a significant impact on its
polyphenol content and antioxidant activitihe values measured during the 6 months of study for the
analyzed wines are shown in Figure 2, a), b), c). By analyzing the obtained data it can be $leen that

hi ghest val

ue

of

di ssol ved

oxygen

at bottl

ng

and the lowest for the Mamaia variety (1.3 mg/L). It can be observed that the amount of oxygen
gradually decreases in months |, Il and Il for tiigte variety, after which it reaches relatively stable

values in months 1V, V and VI after bottling. For the red varieties, a rapid decrease is observed after
the first month of preservation. At the same time, a significant decrease can be observeanfonva
2, treated with the inactivated yeast based product. The difference between the analyzed variants is
approximately 50% at the time of the first set of analyzes (one week after bottling), reaching a reduced
level during the final months of the died period.

Disolved 0, for Feteasca regala

variety (mg/L)

2.5
2
15
1
0.5
0
| i m v v Vi
M mV1 mV2

a)

2.5

15

0.5

Disolved Q, for Mamaia variety
(mgiL)

| I m v v Vi

M mV1 mV2

b)

Disolved 0, for Feteasca neagra

2.5

15

0.5

)

variety (mg/L)

i m v v Vi

M mV1 mV2

Figure 2. Dissolved oxygen content for the 3 vaieties experimentally treated for 6 month€ 6 n "Hi n u t udizoh@tepentuxcele3esoiuri tratate

experimental pe durata a 6 luni
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Wine polyphenol contentan vary depending on several factors such as: grape variety, the
geographical area of production, winemaking techniques and harvesting time. However, in general,
wines containing higher concentrations of polyphenols are associated with greater arttextisiay
and potential health benefits. The values obtained for the analyzed wines in terms of polyphenol
content are presented in Figure 3 a), b), ¢). The lowest values for this parameter were obtained for the
Feteasc. regal v a rl1iGAE mg/L, as & is waneahfor 2 @/t6te wdne dariely 8
Intermediate values were obtained for the Mamaia variety, between 1801 and 1621 GAE mg/L, and the
highest values were obtained for the Feteasc.
varietywith a high polyphenolic potential.

Concentration of total The concentration of total The concentration of total
polyphenols (GAE mg/L) for the polyphenols (GAE mg/L) for the polyphenols (GAE mg/L) for the
Feteasca regala variety Mamaia variety Feteasca neagra variety
300 2000
2500
250 1800 2300
200
1600
150 2100
50 1200 1700
0 1000 1500
| I m v v Vi | i m v v Vi I Il nm v v Vi
M mV1 mV2 M mV1 mV2 M mV1 mV2
a) b) c)
Figure 3. Total polyphenolic content for the 3 vaeties under study during 6 months/Con Si nut ul de poli fenoli totali
a 6 luni

As can be seen, the addition of the product based on inactivated yeasts led to a significant
decrease of the polyphenols content for theevwhine (over 25%) and a moderate decrease for the red
wines (about 10%). This can be explained by the fact that polyphenols can bind and deposit on the
fragments and constituents of cell walls in the utilised product. Also, a moderate decrease irethe valu
obtained for these compounds can be observed, more pronounced in the first months of storage, which
coincides with the consumption of dissolved oxygen in the wine.

The evolution of theantioxidant activityof wine over time can be influenced by several factors
including: the initial composition of the wine, production process, storage conditions and storage time.
This is associated with the presence of compounds such as polyphenols, flavonoids, reaweratrol
vitamins, which can neutralize free radicals and protect the wine against oxidative damage. The values
obtained for this parameter are illustrated in Figure 4 a), b) and c). It should be noted that for red wines,
a dilution of 1:10 was used.
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Antioxidant activity for the Mamaia
variety (%DPPH consumed)

Antioxidant activity for the Feteasca
neagra variety (%DPPH consumed)

50 40 60
45 35 50
30
40 25 40
35 20 30
30 15 20
10
25 5 10
20 0 0
| 1] 1 v \Y VI | 1l 1 \Y \Y VI | 1] Il v vV VI
EM mV1 mV2 M mV1 mV2 M mV1 mV2
a) b) c)

Figure 4. Antioxidant activity for the 3 varieties (%DPPH consumed). For red wines, a 1:10 dilution wavade /Act i vi t at ea anti oxi dar

3 soiuri (%DPPH consumat). Pentru vinurilerosiis ef ect uat dilu™Hi e 1:10

As expected, the | owest antioxidant activit
values between 30 and 45% DPPH consurmdedcan be seen from Figure 4. a), the values for this
parameter decreased slightly during the first 3 months of storage, after which in months 4, 5, and 6 they
show very slight increases. As can be noted, variant 2 (treated with the antibacterial gniddsat)
shows significant increases (approximately 24%) for the antioxidant activity determined based on this
assay method due to the antioxidant effect of the product.

Determinations on red wine, carried out at a dilution of 1:10 compared to whitesavimaes,
resulted in DPPH consumption values between 16.5 and 35.8% for the Mamaia variety and between
26. 5 and 50,2% for the Feteasc. neagr vari ety
parameter are relatively constant during the fdstnonths, after which they show slight increases
during months 1V, V and VI of analysis. It can also be noted that variant 2, treated with chitosan,
shows significant increases compared to the other 2 variants, of approximately 35% for the Mamaia

variety, r espectively 30% for the Feteasc. neagr
properties of the added product.
Regarding the@rganolepticanalysis t he results obtained for th

studied variants are presented irgi¥e 5. a), b) and c). The displayed results are obtained as an
average of the 4 qualifications obtained for each parameter.

Feteasci Regali Maror FETEASCA REGALA VI FETEASCA REGALAL V2

a) b) c)
Figure 5. Sensory evaluation of the 3 variants obtained for the Feteacegal variety/Ev al uar e a
Feteact regalt

senzorialt a celor 3 v
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Following sensory analysis and data processing, the control variant scored the lowest with a
total of 71 points. The product had a slightly opalescent and slightly oxidized appearance. The best
score was obtained by variant 2, with the product based on inactivated yeasts addition, with a total of
96 points. The wine was clear, noridized, with tage and smell specific for the variety. This variant
proved to have improved organoleptic characteristics, preserved the fruity notes present in the fresh
wine used as a base. As for the taste, a significant improvement was noted in terms of fullness,
strudure and complexity. Variant 2 treated with the chiteBasedBactilessproduct was also clear
and without an oxidized appearance, but not retaining the complexity of flavors found for variant 1.

Mamaia variety leads to obtaining a red wine of moderaligr intensity, with a specific aroma
of roses, velvety, full, with a slightly spicy taste, leaving the impression of spices. The values obtained
from the organoleptic analysis are shown in Figure 6 a), b) and c).

Mamaia Maro

a) b) <)

Figure 6. The organoleptic evaluation of the 3 variants obtained for Mamaia variety Evaluarea organolepti@ cel or 3 variante ob"”
soiul Mamaia

Following theorganoleptic analysis, the control variant for Mamaia variety scored a total of 84
points. Although the appearance of the control variant was clear, it got lower points for olfactory
typicity and taste intensity and persistence. The V1 variant got thedtigtal with 94 points. This
variant proved to have superior organoleptic characteristics, a better intensity of the typical aromas and
it preserved taste structure and complexity. Variant V2 treated with the chitosan based product obtained
a total closdo V1, with a slightly lower score for olfactory typicity and intensity.

Feteasc. neagr variety is known for its el
with rich and complex taste, intense color, distinguished by their aromas of blackdafndits, with
fine tannins and a balanced acidity.

Following the organoleptic evaluation the results from Figure 7. a), b) and c) were obtained:

Feteasci Neagra Martor FETEASCA NEAGRA VI

FETEASCA NEAGRA Y
] o =z Aspect et I
B mpidite E Limgidiae 8
. Tipicile Tipicitake )
Intensitaie & Tntemtate .
Calitle - = Caliate i ——
Tipiciale I Tipicitale N—— . I
Imensitale I ) Ieteritate fe
Persisteia — :I Dersisioats 1 —
Calite ’ Cafue gt
EVALUARE GLOBALA EVALUARE GLOBALA  — | —
a) b) c)
Figure 7. Sensory evaluation of the 3 variants obtained for the Feteasneagr variety/Eval uar ea senzorialt a celor 3 v

Feteasc neagr
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As can beobservedrom the presentedata the total obtained for the 3 variants is very close.
The variant with the besbtal pointsis variant 1, treated with the product based on inactivated yeasts,
while the control andvariant 2 were rated with the sart@al points Variant 1 obtained a lter
appreciation in terms of olfactory intensigustatory intensity and persistence.

From the point of view othe organolepti@valuation, the product based on inactivated yeasts
led to significant improvements on the white wine variety and moderateeored wine, while the
chitosanbased product only had an influence on the appearance and clarity of the wine, without a
particular impact on the olfactory and gustatory properties.

CONCLUSIONS

The present study carried out using 3 variants obtaioe@ Romanian varieties by adding a
product based on inactivated yeastsngevity Pure Leg@sand a product based on chitosBadtiles$
aimed to highlight how the addition of these oenological products influences certain characteristics and
gualitativeindicators of the wines. The conclusions are as follows:

1. Regarding thelissolved oxygernn wine, the product based on inactivated yeasts considerably
decreased the value for this parameter to approximately 50% for all 3 varieties in the first
month after teatment. In months IV, V and VI of the study, the differences between the
variants became insignificant. The chitogsmsed product did not influence this parameter.

2. For polyphenols content the addition of the product based on inactivated yeasts led to a
significant decrease in polyphenols content for the white wine (over 25%) and a moderate
decrease for red wines (approximately 10%). The chitbsaed product did not influence the
values determined for this parameter. A slight decrease was also obdervegdthe storage
period in the first months, a period that coincides with the consumption of the dissolved oxygen
in the wine.

3. The antioxidant activity for variant number 2 treated with the chitodmsed product was
hi gher by 24% f warietytahdeby 35and 8@ respactavajyafbr the Mamaia
and Feteasc. neagr varieties. The product
influence this parameter.

4. The organoleptic properties were positively influenced by the addition of theotwroducts,
especially for white wineLongevity Pure LeebBad a significant influence on the preservation
of freshness and fruitiness, complexity and taste balance.

Based on these data, it can be concludedthigatestedenological products can sign#iatly
influence the chemical and organoleptic characteristics of wine, and understanding these effects can
contribute to the optimization efine production process The use of new adjuvants can represent an
alternative to replacing the use of traditibadditives to prevent the development of oxidative damage
in beverages and requires further studies to deepen the understanding of the processes underlying this
influence.
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Abstract

The viticultural assortment that makes up the varietal assembly line for wine gaaigdies from our country, was

enriched by the creation of new varieties and clones with superior agrobiological and technological properties, increased
resistance to the action of biotic and abiotic stress factors. The paper presents thadyrotivepotential of the Columna

and Mamaia grape varieties created/approved at SCDVV Murfatlar and studied under thedatogical conditions of the

lasi vineyard. The conducted research revealed the fact that they favorably assimilated the environmetiteds;@nthict
demonstrated by the values of the elements of fertility and productivity. The results obtained in the period02220

confirm the ecological plasticity of the varieties studied, a fact that allows the recommendation of introduction in the
current zoning and extension in culture in the Copou | ack

Keywords:ecological plasticity, new varieties, wine growing area

Rezumat

Sortimentul viticol ce alcttuiekte convenioearsutlr tv,arai eftoaslt |
prin crearea de noi soi uri K i clone cu " nsuxkiri agrobi
factorilor de stres biotici K i abiotici. ChihSkvwecColama est e
K i Mamai a create/ omologate | a SCDVV Murfatlar ki studi
efectuate au relevat faptul ct acestea au asi miloade f avor
fertilitate Reizupnadwedtei voibtSatrneRt0O 2"  wmopérrmadapl 2a62D0citat e.
studi at e, ceea ce indict faptul ct sunt bine adaptate Ki
Cuvintecheiepl asti cit at e eaccallitwali ct, soiuri noi,

INTRODUCTION

Improving the structural assortment of traditional vine varieties is possible through viticultural
improvement works, concretized by creating new varieties with supeagoobiological and
technological characteristics, increased resistance to the action of biotic and abiotic stress factors
(Dami an Doina, Calistru Gh, 1997; Oprea kt .,
hybridization works, varieties for tableagpes and wine have been obtained for all existing vineyards
and viticultural centers. Research on the behavior of varieties in their areas of origin has been carried
out by the authors, taking into account different varieties and ecological conditinasqiioA., 1988;
|l onescu A., Oklobeanu M., 1994).

Climate change is causing major modifications both in the spatial distribution of vineyard areas
and in the favorability of cultivation for grapevine varieties. Recent studies have highlighted the shift
of the favorable zone for vine cultivation towards the north of the country, the increased suitability of
cultivation for red varieties, as well as changes in the productive potential of varieties (Irimia L. M. et
al., 2014, 2018; Zaldea G. et al., 2021). @Gitkese trends and the knowledge of possible negative
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effects on grapevines, -tepth studies are required regarding the cumulative effect of restrictive
environmental factors on the agrobiological and technological characteristics of varieties.
Understanihg the behavior of grapevine genotypes in areas other than those where they were
created is important, both for complementing the assortment of varieties and for improvement works.
In this paper, the agroproductive potential of the Columna and Mamaiavgrapvarieties,
created and approved at the SCDVV Murfatlar, is evaluated for introduction and expansion in
cultivation under the ecopedological conditions of the lasi vineyard.

MATERIAL AND METHOD

Columna and Mamaia varieties obtained through sexualbo r i di zati on of Pin

Cotnari genotypes and respectively from the h
Muscat Ottonel) varieties were studied during the period 2@20 2 2 , compared with
one of the establishedar i eti es i n the assortment of the 1| a

SCDVV lasi. The varieties are planted in the ampelographic collection of the reestablished unit in
2013, on a chernozem soil type, with a sculptural plateau aspect withpa & less than 5%,
southwest exposure, with planting distances of 2.2 m between rows and 1.2 m within rowsglkemi
training form, bilateral cordon pruning with twaye canes. The practiced cultivation technology was
specific to the studied area, oelated with the evolution of climatic factors.

The research conducted focused on observations and determinations regarding the development
of vegetation phenophases, assessment of frost resistance, behavior against pathogenic agents, fertility
and productiity elements, evaluation of quantitative and qualitative production expressed by the
average number of grapes per trunk, average weight of a grape, production per trunk, must content in
sugars, acidity, and the main characteristics of the obtained wines.

RESULTS AND DISCUSSIONS

The climatic factors during the studied period corresponded to years with different conditions.
The viticultural center Copou lasi benefited from a high thermal input, with useful temperatures during
the vegetation period rangifigpm 1374.4 to 1662.0°C, with sunshine hours of 1351.6 to 1524.1, while
the volume of precipitation was decreasing (Table 1).

Table 1. The valuesof the main climatic elements in the period 202D 2022 in the Copou lasi viticultural center/ Valorile principalelor elemente

climatice in perioada20202 022 "n centrul wviticol Copou | aHi
Climatic elements analyzed Multiannu 2020 2021 2022 Average
al average (2020-2022)

The global heat balancgst°g) 3168,4 3420,2 3124,7 3357,1 3300,7
Active thermal balancést°a) 3048,9 3312,0 29444 3262,2 3172,9
Useful heat balancést°u) 1386,0 1662,0 1374,4 1582,2 1539,5
Average temperature in July, °C 21,0 22,7 234 23,2 23,1
Average temperature in August,°C 20,3 23,5 20,9 22,5 22,3
Averagetemperature in September, °C 15,6 19,6 14,7 15,5 16,6
The absolute min. temp. in the air,°C -27,2 -8,4 -16,3 -11,6 -16,3
The absolute min. temp. at the surface of the soil,°( -35,0 -7,0 -22,1 -13,8 -22,1
Average annual temperature T°C 9,8 12,0 10,1 11,3 11,1
The absolute max. temp. in the air,°C 42,3 36,2 34,5 36,5 36,5
The absolute max. temp. at the surface of the soil,° 66,0 62,5 61,8 61,4 62,5
Sannual precipitation, mm 579,6 547,4 5934 416,8 519,2

S precipitation during the vegetation perigdm 398,1 300,0 408,8 295,8 334,9
ﬁohuc:irs of insolation during the vegetation period, 1448.2 1524.1 13516 13691 1414.9
Number of days with maximum temperatures > 30° 17,3 47 31 39 39
Duration of the bioactive period, nr. days 169,0 169 157 168 165
Real heliothermic index (IHr) 2,0 25 1,9 2,2 2,2
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The hydrothermal coefficient (CH) 1,3 0,9 14 0,9 1,1
The bioclimatic index of the vine (lbcv) 7,1 9,9 6,2 9,0 8,4
Oenoclimatic aptitude index (IAOe) 4106,1 4786,1 4137,2 4585,5 4502,9
Huglin heliothermic index (IH) 2095,2 2323,2 1978,7 2234,5 2178,8
Characterization of the year dry season | a little rainier | excessively dry

The average temperatures in July, August, and September, the period when the main
physiological and biochemical processes occur, were normal and even higher, contributing to the
completion of these processes. The absolute minimum air temperatures range8.4rto-11.6 °C
without affecting the vine buds. Summers were very warm with absolute maximum air temperatures
exceeding 35°C and surface temperatures over 61°C.

In terms of rainfall, 2021 was "slightly rainier,” while 2020 and 2022 were "dry" and
"excessively dry," with precipitation amounts during the vegetation period well below normal.

The values of synthetic ecoclimatic indicators, which indicate a certain zonality and have a
restrictive character for grapevine cultivation in certain areavidea clear picture of the climatic
conditions during the studied period. Thus, the following were noted:

- an increase in the real heliothermal index (IHr), from 1.9 to 2.5, ensuring good grape ripening;
- a decrease in the values of the hydrothermal coeftic(CH), due to the recording of
increasingly lower amounts of precipitation during the vegetation period;

- an increase in the values of the viticultural bioclimatic index (lbcv), from 7.1 (yedt
average) to 9.9 in the year 2020, indicating incredsabthermal resources against lower water
resources during the vegetation period;

- an increase in the values of the oenoclimatic suitability index (IAOe), from 4106.1 to 4786.1,
confirming favorable conditions for white grape varieties in the Copou videy@a of lasi and a
medium degree of favorability for the production of red wines;

- an increase in the values of the Huglin heliothermal index (IH), from 1978.7 to 2323.2,
classifying the vineyard area, for the reference period, in the "temperate" diasden the year 2021
and "warm temperate" in the years 2020, 2022.

Against this backdrop of climatic conditions, the studied varieties went through all specific
phenophases of the active vegetation period. Budburst occurred earlier in dry yeang, fstemtithe
second decade of April, and later in cold and rainy years, respectively in the first decade of May (Table
2).

Table 2.The phenological spectrum of the studiedarieties/ Spectrul fenologic al soiurilor studiate

Budburst / Ripe for harvest/ Falling of leaves/
Variety / Soi Dezmugurit Maturarea de recoltarg Ctderea f
2020 [ 2021 | 2022 | 2020 | 2021 | 2022 | 2020 [ 2021 | 2022 | 2020 | 2021 | 2022 | 2020 | 2021 | 2022

Flowering / inflorit Veraison/ POr g t

Varieties for white wines/ Soiuri pentrwinuri albe

Columna 15.v | 04V | 28V | 10.vi | 22.vi | 06.vI | 10.vIIl | 18.vIIl | 08Vl | 211X | 06.X fi 21.XI | 09.XI | 09.XI

Fet eas(
regal t [ 151V | 30.IV | 24.IV | 08.VI | 20.VI | 06.VI | 06.VIIl | 16.VIIl | O5.VII | 24.1X | 29.1X | 21.IX | 21.XI | 09.XI | 09.XI
(control)

Varieties forredwines/  Soi ur i pentru vinuri r oHii
Mamaia 15.vV | 01V | 24.IV | 10.VI | 21.VI | 09.VI | 08.VIIl | 16.VIII | 10.VIIl | 23.IX | 08.X | 26.IX | 21.XI | 09.XI | 09.XI
Ar cack

19.lvV | 02.V | 02.V | 10.VI | 22.VI | 08.VI | 09.VIll | 17.VIIl | 10.VIIl | 241X | 17. X | 28.IX | 21.XI | 09.XI | 09.XI

(control)

In the conditions of the Copou lasi viticultural center, Columna variety budded with a delay of
4 days compared to the control vari ety Feteasc
of 4 to 7 days compared to the Arcak variety.
Flowering ocarred approximately at the same time for all varieties, with a difference of 1 to 2
days between them. This phenomenon is frequently encountered in recent years due to the very high
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temperatures during the flowering period. This phenophase unfolds atederated pace, over a short
period, significantly reducing the gap between varieties (varieties flower simultaneously). During the
studied period, the flowering of the varieties in the Copou lasi viticultural center occurred earliest on
June 6 and latesin June 22.

The lower temperatures in the year 2021 led to a delay in this phenophase (J@2¢. Berry
set occurred earliest I n the Feteasct regalt
Columna variety. For the black grape varigties Mamai a and Ar cack, berry
simultaneously. For both studied varieties, the technological ripening of the grapes, in the conditions of
the Copou vineyard ecosystem, occurred in the last decade of September and the first decade of
October.

Examining the winter hardiness characteristics of the studied varieties, as well as their
resistance to cryptogamic diseases, it is noted that these are spe¥itis tonifera varieties, being
influenced by the evolution of climatic factors (Table 3).

Under conditions of absolute minimum air temperatures mentioned earlier, bud losses remained
within normal physiological limits, with Columna and Mamaia varieties standing out with a higher
percentage of viable buds compared to the control varieties.tidwhlly, the response of the
genotypes to the action of biotic stress factors (cryptogamic diseases) was very good. Thus, under the
application of antcryptogamic treatments, the studied varieties showed very good resistance to the
main grapevine diseasebeing rated 9 on the OIV scale (attack level below 1%).

Table 3.The response of the studied varieties tihe biotic and abiotic stresfactors / Rt spunsul soi ur isttesbri odtiwdi &t e alba
Frost resistance Resistance to Downy | Rezistance to Powdery Resistance tdBunch rot
(% viable buds)/ mildew (OIV note) / mildew (OIV note) / (OlVnote)/[Re zi st ¢
Variety / Soiul Rezi sten™ Rezi stmam'H Rezi st en Ha putregai ul (g
(% muguri viabili) (Nota OIV) Nota OIV) [o]\%)
2020 | 2021 | 2022 | 2020 | 2021 | 2022 | 2020 | 2021 | 2022 | 2020 | 2021 2022
Columna 100 98 100 9 9 9 9 9 9 9 9 9
Feteasct re( 78 95 100 9 8 8 9 9 9 9 9 9
Mamaia 100 100 100 9 9 9 9 9 9 9 9 9
Arcak (cont 91 100 100 9 9 9 9 9 9 9 9 9

Research conducted on the Columna and Mamaia varieties revealed that they adapted favorably
to the environmental conditions, as demonstrated by the values of the elements defining the fertility
and productivity of a variety (Tables 4 and 5)

Table 4. The main agrobiological and technological characteristics

of the variety Columna i n comparre gskolnkrwintchi ptahl ee | ceo nctarroalc tvearriisettiyc i F eatgeraosh
Comuna "~ n comparF€Hiea scaut sroequdl tmart or
Nr. Characteristics/ Caracteristici Columna Feteasct rega
crt. 2020 | 2021 | 2022 | Average/ 2020 | 2021 2022 Average/
Media Media
1 % of fertile shoots 88 98 88 91 95 98 92 95
2 The absolute fertility rate 1,4 1,9 1,0 1,4 1,6 1,9 1,7 1,7
3 | The relative fertility rate 1,2 1,8 0,9 1,3 15 1,9 1,6 1,7
4 | Absolute productivity index 106 197 48 117 100 175 80 118
5 Relative productivity index 92 357 43 164 96 333 73 167
6 Effective production, kg/trunk 3,3 55 18 3,5 3,7 7,4 4,3 51
7 Calculated production, t/ha 12,5 20,8 6,8 13,3 13,9 28,0 16,3 19,4
8 The average weight of a grape (g) 75 106 48 76 62 90 47 66
9 Mass of 100 grains (g) 152 216 128 165 128 162 131 140
10 | Sugar g/L 215 166 236 206 191 191 188 190
11 | Total acidity g/LCsHeOs 6,0 8,9 5,3 6,7 6,2 8,8 55 6,8
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Table 5. The main agrobiological and technological characteristics

of the variety Mamai a, i n conipaPriisnocni pwailtehl et hcea rcaocntterroils tviddamagafigyr oAbricoal ko
comparaHie cu soiul martor ArcaH
Nr. Characteristics/ Caracteristici Mamaia Ar cak
crt 2020 2021 2022 | Average/ | 2020 2021 2022 Average/
Media Media
1 % of fertile shoots 85 93 21 66 84 54 75 71
2 The absolute fertility rate 1,3 11 1,0 1,1 14 11 14 1,3
3 The relative fertility rate 11 0,6 0,2 0,6 11 1,0 1,0 1,0
4 Absolute productivity index 233 207 60 167 127 132 108 122
5 Relative productivity index 198 126 13 112 106 127 81 105
6 Effective production, kg/trunk 2,9 6,0 0,5 3,1 2,1 5,5 4,3 4,0
7 Calculated production, t/ha 11,0 22,7 1,9 11,8 7,9 20,8 16,3 15,0
8 The average weight of a grape (9) 182 153 60 132 93 119 79 97
9 Mass of 100 grains (g) 200 230 168 199 118 130 85 111
10 | Sugar g/L 197 182 254 211 220 182 211 204
11 | Total acidity g/L GHeOs 57 6,0 4,7 55 6,0 8.2 6,0 6,7
12 | Anthocyanins mg/L 469 416 110 332 894 822 316 677
13 | The total anthocyanin potential 1461 1048 3298 1936 2682 2265 947 1965
14 | Total polyphenols, g/L gallic acid 1,32 0,22 0,34 0,62 1,48 0,22 0,48 0,73
15 | Total polyphenolic index (TPI) 34,2 17,1 21,1 24,1 42,8 18,9 32,1 31,3
The percentage of fertile shoots had averac
regal t, and | ower values for bl &Acka~xar AbsbDést e

coefficients were above unity for all varieties, while relative coefficients ranged from 0.2 (Mamaia) to
1.7 (Feteasct regal t).
Absolute and relative productivity indices, conditioned by the average weight of a grape, had

simlarval ues for Columna and Feteasct regal t, whi
varieties. The average weight of a grape for C
was 66 g/grape, while for the black varieties it was 132 gégrap or Ma mai a and 97 g/

During the research period, the production of the varieties was influenced by the action of
climatic factors in correlation with the genetic specificity of each variety. Thus, the effective grape
production per vine @s lower for the studied varieties compared to local varieties. The control variety,
Feteasct regal t, aut horized for quality wine p
the three years of study, with an effective production of 19.4 ¢tvapared to Columna, which had an
average production of 3.5 kg/trunk and 13.3 t/ha.

A similar situation was recorded for the bl
production of 4.0 kg/trunk, corresponding to 15.0 t/ha, and the Maraaigty achieved 3.1 kg/trunk,
corresponding to 11.8 t/ha.

The quality of the production of Columna and Mamaia varieties was superior to the control
variety. Thus, the qualitative indices assessed by the content of sugars and acidity of the must highlight
accumulations of over 200 g/L in most varieties.

The total acidity of the grape must remained within normal limits, specific to wine varieties,
varying from one variety to another, with average values ranging from 5.5:56806(Mamaia) to 6.7
g/L C4HsOe (Columna). This indicates that the studied varieties are well adapted and can be expanded
in cultivation in the Copou lasi viticultural area.

The superior quality of the grape production was also reflected in the main composition
characteristics of the tdined wines (Table 6).

From the analysis of the obtained data, it was found that concerning the climatic conditions of
the harvest year and the yields achieved, generally, dry wines resulted, with alcoholic potential ranging
from 11.5% vollk) (tFett2st®w velga (Col umna) . The
was generally below 4 g/L (dry wines). Total acidity presented low values, due to the water deficit
during the vegetation period, ranging from 4.50 g/L to 7.5 g/L tartaric acid. Thdevalatlity of the
analyzed wines was low for white wines and higher for red wines.
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Table 6. The main compositional characteristics of thewinesPr i nci pal el e caracteristici de compc
Nr. Columna Feteasct Mamaia Ar cacxk
crt Characteristics/ Caracteristici (control) / (martor) (control) / (martor)
2020 2021 2020 2021 2020 2021 2020 2021
1 Alcohol, %vol. 12,7 9,7 11,5 115 12,4 11,0 12,5 13,0
2 Total acidity, g/L GHeOs 5,02 5,0 45 7,5 6,90 5.35 5.14 8.42
3 Volatile acidity, g/L CHCOOH 0,48 0,36 0.58 0.30 1.0 0,26 0.54 0.24
4 Norrreducing extract, g/L 17,0 17,1 14,7 18,0 16.4 22.4 17,6 18,1
5 Reducing sugar, g/L 1,0 1,3 0,5 2,4 6.8 15 2.0 2.0
6 pH 3,26 3,03 3.39 3.20 3,47 3,61 3.92 3.02
7 SQO, free, mg/L 30 20 30 32 55 25 30 23
8 SO, total, mg/L 93 86 77 89 143 64 70 90
9 Taste grade B B B FB B FB B B

CONCLUSIONS

The fluctuating climatic factors recorded in the Copou lasi viticultural center during the period
2020 - 2022 allowed the wine grape varieties Columna and Mamaia to go through all specific
phenophases of the active vegetation period.

The values of the ateents defining the fertility and productivity of a variety revealed that they
assimilated favorably to the environmental conditions, and under the application-ofyptagamic
treatments, they showed very good resistance to the main grapevine diseasesated 9 on the OIV
scale (attack level below 1%).

In the conditions of the Copou lasi viticultural center, the quantitative grape production was
similar to the known biological potential from the fremologation stage, being influenced by the
action of climatic factors. The quality of the production, assessed by the average cluster weight, weight
of 100 berries, sugar content, and must acidity, recorded higher values for the Columna and Mamaia
varieties compared to the control varieties.

The evaludon of the agrobiological and technological potential under specifiepedo
climatic conditions confirms the ecological plasticity of the studied varieties. The results regarding
production characteristics, quality, and resistance to abiotic and faotars, obtained in the three
years of study, support the promotion of cultivating the Columna and Mamaia varieties in the area of
the Copou lasi viticultural center.
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Abstract

In 20222023, an ampelographic study was carried out at Research and Development Station for Viticulture and
Oenology(RDSVQ Drtgtkani using modern ampel ogona lpodiesdn the eddc r i pt «
RDSVODr Lt gt kani i sr tpgakrktanof vi mey ®&r d ar ea, the ol dest vine
grandmother of viticulture. The research station is the first research station in the country founded iTH®36ape
varietesst udi ed wer e " Cr Omp o K iee as eoMimdn®. i Adutug,t ENovac' dndC IN&m pde K
Drtgtkani ' . The study was car r i-IBRGR desctiptons,sduentg thet facethatGheV , U
description of the grapearietiesmust be done according to the rules developed by the international bodies accredited in
this field, in order to avoid confusion and the | oss of

Keywords:varieties, descriptors, genetic background, vineyard,aese

Rezumat

In anul 20222023 sa ef ectuat un studiu ampelografic |l a SCDVV
moder ni acredita$Si de organismele internaSionale “~n don
Vinifickh$ari Dfrdge parte din areal ul podgori ei Drtgtkani
strtbunica viticulturii. StaSiunea de cercetare este ce:
luate "n studie sel ¢coSton&&rOmpokCr ©mpoki e aromatt', Vi |
Studiul sa realizat folosind descriptorii OIV, UPOV, BioversityBP GR, dator i tt faptul ui ct de
se fact dupt nornmes neellaeb oirnatteer ndaeSi corngagd e acredi tate "~ n ace

pierderii unui fond genetic valordM©ndr i | £, 2010) .

Cuvinte cheie's 0 i u rdievieydesSriptori, fond genetic, podgorie, cercetare
INTRODUCTION

The Research and Development Station for Viticulture @adologyDr £ gt Kk a n i i's p:
Dritgtkani vineyard ar ea, the ol dest vineyard
viticulture. The research station is the first research station cotl@ry founded in 1936.

The most famous and important grapaietiescreated at this research station are the table

grapesvarieties'Victoria' and 'Azur’, the seedless graeiety’ CL | i n a ' varietiesfor whger a p e
wines' Cr ©mp o Kk i e arsl éMilaeom'Sand for ardd twines the most important are 'Negru de
Drtgtkani ', "Novac' and " Alutus"'. Clones of S
"TEmkbki oast RomO©neasct 104 Dg', n7 Baand twg moaistock6 2 L
grapevarieties- ' Dr Lt gkt kani M7 0" and "Drkitgtkani 57" . T

'‘Ampelographic Collection’, which is a national viticultural heritage, including approximately 300
grapevarieties The existing grapearietiesin this collection are autochthonous grajagieties some
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even local, with a very good adaptability to the-pedological conditions of the vineyard (Popa et al.,
2023).
The grapevarieties studied were'’ Cr O©mp oK i e

sel ecaioomaatttt'',, '"MJ

"Al utus’' , "Novac' and ' Negru de Dritgtkani'
MATERIAL AND METHOD
In the plantations of RDSVDr Lt gt kani , a study was <carried

descriptors for grapearietiesof certain value in the production of white, red and aromatic wines
(Gorjan, 2013).

Currently, for the identification and characterization of cultivated grapevareties or
rootstock grapevarietiesand hybrids, a unique system is used, standardigd ampelographic
descriptors: The3rd edition of A Ol V' Descri ptor | i st of grape Vi
published in 2023

This standard is recommended for the management of viticultural germplasm collections and
regulates the system of scagiand recording the ampelographic characters of the studied varieties. The
standard for the description and characterization of the species and varietie¥ité tpenus includes
150 descriptors, of which 48 are mandatory (Popescu et al., 2018).

The decriptors analyzed for the grapearieties studied in the year 2023024 were:
morphological descriptors, namely young shoot, shoot, young leaf, mature leaf, grape, berry;
agrobiological descriptors and technological descriptors.

RESULTS AND DISCUSSIONS

According to the OIV ampelographic descriptors, th€ r ©mp o K i e grapevamety Si 0 n &
stands out for its strong shoot growth, bunchs production pemngh an average amount of sugar
content of must. The mature leaf is orbicular, whole or with three lobes, and the shape of the base of
the petiolar sinus is 4dhaped. The time of bud brust and time of beginning of berry ripening (veraison)
is average (Tabl1) (Figure 1).

Table 1. Grapevariety' Cr O©mpo ki e <Sedl'e@rS@mmaakite del ecSi onat t’

o Descriptors/ Character description/ Note/
Code/ Descriptori Descrierea caracterului Nota

Cod
o

Young shoot
001 Young Shoot: aperture of tip fully open 5
003 Young Shoot: intensity of anthocyanin coloration on prostrate hairs of tip weak 3
004 Young Shoot: density of prostrate hairs on tip big 7

Shoot

006 Shoot: attitude (before tying) semierect 3
007 Shoot: colour of dorsal side ofternodes red 3
008 Shoot: colour of ventral side of internodes green 1

Young leaf
051 Young leaf: colour of the upper side of blad® Igaf) green yellowish 1/2
053 Young leaf: density of prostrate hairs between main veins on lower side of blg average 5

(4" leaf)

Mature leaf
067 Mature leaf: shape of blade orbicularis 4
068 Mature leaf: number of lobes whole/three 2
070 Mature leaf: area of anthocyanin coloration of main veins on upper side of bla absence 1
072 Mature leaf: goffering oblade low 3
074 Mature leaf: profile of blade in cross section right 1
076 Mature leaf: shape of teeth one straight side, one convex 4
079 Mature leaf: degree of opening / overlapping of petiole sinus open 3
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080 Mature leaf: shape of base of petisiaus U-shaped 1
081-1 | Mature leaf: teeth in the petiole sinus absent 1
081-2 | Mature leaf: petiole sinus base limited by veins not 1
0832 | Mature leaf: teeth in the upper lateral sinuses not 1

084 Mature leaf: density of prostrate hairs betweenntlaen veins on lower side of average 5

blade

087 Mature leaf: density of erect hairs on main veins on lower side of blade average 5

094 Mature leaf: depth of upper lateral sinuses shallow 3

151 Flower: sexual organs normal development of stamens an 3

gynoecium
Bunch

202 Bunch: length (peduncle excluded) average 5

204 Bunch: density average 5

206 Bunch: length of peduncle of primary bunch short 3

208 Bunch: shape conical 2

Berry

220 Berry length average 5

221 Berry width average 5

223 Berry: shape conical 2

225 Berry: colour of skin yellowish green 1

231 Berry: intensity of the anthocyanin coloration of flesh absence 1
235 Berry: firmness of flesh slightly firm 2
236 Berry: particularity of flavor without 1
241 Berry: formation ofseeds complete 3

Agrobiological descriptors

301 Time of bud burst average 5
303 Time of beginning of berry ripening (veraison) average 5
351 Vigour of shoot growth strong 7

Technological descriptors

502 Bunch: single bunch weight small 3
503 Berry: single berry weight small 3
504 | Yield per n? average 5
505 Sugar content of must average 5
506 Total acidity of must small 3

1

- =
VI‘!
<]
~
|
S
=
=
=~
L
=
=
=o
=
S
=2
=
&
:‘
-
- -
-
8
1\

Jicaus €

Figure 1. Bunchandleaf'Cr ©mp e el ec §varetp/aStkr ugur esoiwli CFr Ompo ki e
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Thevariety’ Cr © mp o K i has aanatoreri@at wWith three to five lobes, having a pentagonal
shape. Thattitude (before tying) of the shoot is seenect The shape of the bunch is conical, and the
berry has anuscaitype aroma. The production of bunchsrpe? is high, and the total acidity of the

must is low (Table 2) (Figure 2).

Table 2.Grapevariety’ Cr ©mpo ki dSairwima't Ef ©mpoki e

aromat t’

olv Descriptors/ Character description/ Note/
Code/ Descriptori Descrierea caracterului Nota
Cod
ol
Young shoot
001 Young Shoot: aperture of tip fully open 5
003 Young Shoot: intensity of anthocyanin coloration on prostrate hg low 3
of tip
004 Young Shoot: density of prostrate hairs on tip average 5
Shoot
006 Shoot: attitude (before tying) semierect 3
007 Shoot: colour of dorsal side of internodes red 3
008 Shoot: colour of ventral side of internodes green 1
Young leaf
051 Young leaf: colour of the upper side of blade (4th leaf) green yellowish 1/2
053 Young leaf: density of prostrateirs between main veins on lower average 5
side of blade (4th leaf)
Mature leaf
067 Mature leaf: shape of blade pentagonal 3
068 Mature leaf: number of lobes three/five 2/3
070 Mature leaf: area of anthocyanin coloration of main veins on upg absence 1
sideof blade
072 Mature leaf: goffering of blade low 3
074 Mature leaf: profile of blade in cross section Right 1
076 Mature leaf: shape of teeth one straight side, one convex 4
079 Mature leaf: degree of opening / overlapping of petiole sinus open 3
080 Mature leaf: shape of base of petiole sinus U-shaped 1
081-1 | Mature leaf: teeth in the petiole sinus absent 1
081-2 | Mature leaf: petiole sinus base limited by veins not 1
0832 | Mature leaf: teeth in the upper lateral sinuses not 1
084 Mature leaf: density of prostrate hairs between the main veins o average 5
lower side of blade
087 Mature leaf: density of erect hairs on main veins on lower side o average 5
blade
094 Mature leaf: depth of upper lateral sinuses shallow 3
151 Flower:sexual organs normal development of stamens an 3
gynoecium
Bunch
202 Bunch: length (peduncle excluded) average 5
204 Bunch: density average 5
206 Bunch: length of peduncle of primary bunch short 3
208 Bunch: shape conical 2
Berry
220 Berry length average 5
221 Berry width average 5
223 Berry: shape conical 2
225 Berry: colour of skin yellowish green 1
231 Berry: intensity of the anthocyanin coloration of flesh absence 1
235 Berry: firmness of flesh slightly firm 2
236 Berry: particularity oflavor muscat 2
241 Berry: formation of seeds complete 3
Agrobiological descriptors
301 Time of bud burst average 5
303 Time of beginning of berry ripening (veraison) average 5
351 Vigour of shoot growth strong 7
Technological descriptors
502 Bunch: single bunch weight average 5
503 Berry: single berry weight average 5
504 | Yield per nf big 7
505 Sugar content of must average 5
506 Total acidity of must small 3
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Figure 2. Bunchand leaf' Cr ©mp o ki earieaty/Sma ufgur esoiwli Ct Omppoki e ar omat t'
The 'Vilarom' is highlighted by a particular, valuable mudgpé aroma, the length of the
bunch (without the peduncle) being long and the vigour of shoot growth being strong. The weight of

the bunch and the berry @average, the sugar content of must is low, having a low total acidibeof
must (Table 3) (Figure 3).

Table 3.Grape variety 'Vilarom' / Soiul 'Vilarom'

ol Descriptors / Character description/ Note/
Code/ Descriptori Descrierea caracterului Nota
Cod
ol
Young shoot
001 Young Shoot: aperture of tip completely open 5
003 Young Shoot: intensity of anthocyanin coloration on prostrate hg average 5
of tip
004 Young Shoot: density of prostrate hairs on tip average 5
Shoot
006 Shoot: attitudgbefore tying) semierect 3
007 Shoot: colour of dorsal side of internodes green 1
008 Shoot: colour of ventral side of internodes green 1
Young leaf
051 Young leaf: colour of the upper side of blade (4th leaf) coppery 4
053 Young leaf: density ofrostrate hairs between main veins on lowg average 5
side of blade (4th leaf)
Mature leaf
067 Mature leaf: shape of blade cuneiform 2
068 Mature leaf: number of lobes three/five 2/3
070 Mature leaf: area of anthocyanin coloration of main veinspper absence 1
side of blade
072 Mature leaf: goffering of blade low 3
074 Mature leaf: profile of blade in cross section inV 2
076 Mature leaf: shape of teeth both sides straight 2
079 Mature leaf: degree of opening / overlapping of petiole sinus open 3
080 Mature leaf: shape of base of petiole sinus lyrate 2
081-1 | Mature leaf: teeth in the petiole sinus absent 1
081-2 | Mature leaf: petiole sinus base limited by veins not 1
0832 | Mature leaf: teeth in the upper lateral sinuses not 1
084 Mature leaf: density of prostrate hairs between the main veins o very small 1
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lower side of blade
087 Mature leaf: density of erect hairs on main veins on lower side o big 7
blade
094 Mature leaf: depth of upper lateral sinuses average 5
151 Flower: sexual organs normal development of stamens and gynoec 3
Bunch
202 Bunch: length (peduncle excluded) big 7
204 Bunch: density medium short 5
206 Bunch: length of peduncle of primary bunch short 3
208 Bunch: shape cylindrical-conical 1/2
Berry
220 Berry length average 5
221 Berry width average 5
223 Berry: shape spherical 2
225 Berry: colour of skin yellowish green 1
231 Berry: intensity of the anthocyanin coloration of flesh absence 1
235 Berry: firmness of flesh very firm 3
236 Berry: particularity of flavor muscat 2
241 Berry: formation of seeds complete 3
Agrobiological descriptors
301 Time of bud burst average 5
303 Time of beginning of berry ripening (veraison) average 5
351 Vigour of shoot growth strong 7
Technologicaldescriptors
502 Bunch: single bunch weight average 5
503 Berry: single berry weight average 5
504 | Yield per nt average 5
505 Sugar content of must low 3
506 Total acidity of must small 3
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Figure 3. Bunch and leaf 'Vilarom' variety /St r u gfurr uesamktVilarom'

The variety'Alutus’'shows an average vigour of shoot growth, the time of bud brust and time of
beginning of berry ripening (veraison) being also average. The weight of the grape and the berry are
medium and the production of grapes péy tine sugar content of must and thtat acidity of the must
are big (Table 4) (Figure 4).
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Table 4. Grape variety 'Alutus' / Soiul 'Alutus'

ol Descriptors / Character description/ Note/
Code/ Descriptori Descrierea caracterului Nota
Cod
o
Young shoot
001 Young Shoot: aperture @p open 3
003 Young Shoot: intensity of anthocyanin coloration on prostrate h low 3
of tip
004 Young Shoot: density of prostrate hairs on tip very low 1
Shoot
006 Shoot: attitude (before tying) semi erect 3
007 Shoot: colour of dorsal side fternodes green with red stripes 2
008 Shoot: colour of ventral side of internodes green 1
Young leaf
051 Young leaf: colour of the upper side of blade (4th leaf) yellowish green 2
053 Young leaf: density of prostrate hairs between main veirsvweer low 3
side of blade (4th leaf)
Mature leaf
067 Mature leaf: shape of blade pentagonal 3
068 Mature leaf: number of lobes five 3
070 Mature leaf: area of anthocyanin coloration of main veins on uf until the second bifurcation 4
side of blade
072 Mature leaf: goffering of blade low 3
074 Mature leaf: profile of blade in cross section right 1
076 Mature leaf: shape of teeth both sides convex 3
079 Mature leaf: degree of opening / overlapping of petiole sinus open 3
080 Mature leaf: shape dfase of petiole sinus U-shaped 1
081-1 | Mature leaf: teeth in the petiole sinus absent 1
081-2 | Mature leaf: petiole sinus base limited by veins not 1
0832 | Mature leaf: teeth in the upper lateral sinuses absent 1
084 Mature leaf: density of prostrakmirs between the main veins on small 3
lower side of blade
087 Mature leaf: density of erect hairs on main veins on lower side small 3
blade
094 Mature leaf: depth of upper lateral sinuses slightly deep 3
151 Flower: sexual organs normal developmenif stamens and gynoecium 3
Bunch
202 Bunch: length (peduncle excluded) average 5
204 Bunch: density compact medium 5
206 Bunch: length of peduncle of primary bunch very short 1
208 Bunch: shape conical 2
Berry
220 Berry length average 5
221 Berry width narrow 3
223 Berry: shape globose 2
225 Berry: colour of skin dark blue 6
231 Berry: intensity of the anthocyanin coloration of flesh absence 1
235 Berry: firmness of flesh soft 1
236 Berry: particularity of flavor without 1
241 Berry: formation of seeds complete 3
Agrobiological descriptors
301 Time of bud burst average 5
303 Time of beginning of berry ripening (veraison) average 5
351 Vigour of shoot growth average 5
Technological descriptors
502 Bunch: single bunch weight average 5
503 Berry: single berry weight average 5
504 | Yield per nt big 7
505 Sugar content of must big 7
506 Total acidity of must big 7
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Figure 4. Bunch and leaf'Alutus’ variety /St r ug ur e, seiul'Aldtus’'u n z £

In the'Novac'varietywe find a dark blue colour of skin, the firmness of flesh being soft. The
berry length is medium and the width is narrow. The shape of the bunch is conical. It presents a
production of grapes perira very high sugar content of the must and a high &oidity of the must
(Table 5) (Figure 5).

Table 5.Grape variety ‘Novac' / Soiul'Novac'

o Descriptors / Character description/ Note/
Code/ Descriptori Descrierea caracterului Nota
Cod
oIV
Young shoot
001 Young Shoot: aperture of tip open 3
003 Young Shoot: intensity of anthocyanin coloration on prostrate low 3
of tip
004 Young Shoot: density of prostrate hairs on tip very low 1
Shoot
006 Shoot: attitude (before tying) semi erect 3
007 Shoot: colour of dorsal side of internodes greenwith red stripes 2
008 Shoot: colour of ventral side of internodes green 1
Young leaf
051 Young leaf: colour of the upper side of blade (4th leaf) yellowish green 2
053 Young leaf: density of prostrate hairs between main veins on Ig low 3
side of bladd4th leaf)
Mature leaf
067 Mature leaf: shape of blade orbicular 4
068 Mature leaf: number of lobes whole/three 1/2
070 Mature leaf: area of anthocyanin coloration of main veins on uf until the second bifurcation 4
side of blade
072 Matureleaf: goffering of blade low 3
074 Mature leaf: profile of blade in cross section inV 2
076 Mature leaf: shape of teeth both sides convex 3
079 Mature leaf: degree of opening / overlapping of petiole sinus open 3
080 Mature leaf: shape of basemdtiole sinus U-shaped 1
081-1 | Mature leaf: teeth in the petiole sinus absent 1
081-2 | Mature leaf: petiole sinus base limited by veins not 1
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0832 | Mature leaf: teeth in the upper lateral sinuses absent 1
084 Mature leaf: density of prostrate halrstween the main veins on small 3
lower side of blade
087 Mature leaf: density of erect hairs on main veins on lower side small 3
blade
094 Mature leaf: depth of upper lateral sinuses slightly deep 3
151 Flower: sexual organs normal development aftamens and gynoecium 3
Bunch
202 Bunch: length (peduncle excluded) average 5
204 Bunch: density compact medium 5
206 Bunch: length of peduncle of primary bunch very short 1
208 Bunch: shape conical 2
Berry
220 Berry length average 5
221 Berry width narrow 3
223 Berry: shape narrow ellipsoidal 3
225 Berry: colour of skin dark blue 6
231 Berry: intensity of the anthocyanin coloration of flesh absence 1
235 Berry: firmness of flesh soft 1
236 Berry: particularity of flavor without 1
241 Berry: formation of seeds complete 3
Agrobiological descriptors
301 Time of bud burst average 5
303 Time of beginning of berry ripening (veraison) average 5
351 Vigour of shoot growth big 7
Technological descriptors
502 Bunch: single bunch weight average 5
503 Berry: single berry weight average 5
504 | Yield per nt very big 9
505 Sugar content of must very big 9
506 Total acidity of must big 7

Figure 5. Bunch and leafNovac' variety /St r ugur e KkK'Novdcr unzt, soi ul

A valuable variety in obtaining quality red wines i tariety’ Negr u de It Br £ gtk
characterized by the appearance aperture of tip the young shoot is completely open and the attitude
(before tying) of the shodt semierect. The skirolourof the berry is dark blue. Production of bunchs
per nt and the sugar content of must is big. The total acidity of the must is average (Table 6) (Figure
6).
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Table 6.Grapevariety' Negr u de

DSoilg Negnu' de Drktgbtkani'

Code Descriptors / Character description/ Note/
ol / Descriptori Descrierea caracterului Nota
Cod
Oolv
Young shoot
001 Young Shoot: aperture of tip fully open 5
003 Young Shoot: intensity of anthocyanin coloration on prostrate h low 3
of tip
004 Young Shootdensity of prostrate hairs on tip very low 1
Shoot
006 Shoot: attitude (before tying) semi erect 3
007 Shoot: colour of dorsal side of internodes green with red stripes 2
008 Shoot: colour of ventral side of internodes green 1
Young leaf
051 Youngleaf: colour of the upper side of blade (4th leaf) yellowish green 2
053 Young leaf: density of prostrate hairs between main veins on Id low 3
side of blade (4th leaf)
Mature leaf
067 Mature leaf: shape of blade orbicular 4
068 Mature leaf: numbeof lobes whole/three 1/2
070 Mature leaf: area of anthocyanin coloration of main veins on uy until the second bifurcation 4
side of blade
072 Mature leaf: goffering of blade low 3
074 Mature leaf: profile of blade in cross section right 1
076 Matureleaf: shape of teeth both sides convex 3
079 Mature leaf: degree of opening / overlapping of petiole sinus open 3
080 Mature leaf: shape of base of petiole sinus U-shaped 1
081-1 | Mature leaf: teeth in the petiole sinus absent 1
081-2 | Mature leafpetiole sinus base limited by veins not 1
0832 | Mature leaf: teeth in the upper lateral sinuses absent 1
084 Mature leaf: density of prostrate hairs between the main veins small 3
lower side of blade
087 Mature leaf: density of erect hairs on ma@ins on lower side of small 3
blade
094 Mature leaf: depth of upper lateral sinuses slightly deep 3
151 Flower: sexual organs normal development of stamens and gynoeciu 3
Bunch
202 Bunch: length (peduncle excluded) average 5
204 Bunch: density compact medium 5
206 Bunch: length of peduncle of primary bunch very short 1
208 Bunch: shape conical 2
Berry
220 Berry length average 5
221 Berry width narrow 3
223 Berry: shape narrow ellipsoidal 3
225 Berry: colour of skin dark blue 6
231 Berry: intensity of the anthocyanin coloration of flesh absence 1
235 Berry: firmness of flesh soft 1
236 Berry: particularity of flavor without 1
241 Berry: formation of seeds complete 3
Agrobiological descriptors
301 Time of bud burst average 5
303 Time of beginning of berry ripening (veraison) average 5
351 Vigour of shoot growth big 7
Technological descriptors
502 Bunch: single bunch weight average 5
503 Berry: single berry weight average 5
504 | Yield per nt big 7
505 Sugar content of must big 7
506 Total acidity of must average 5
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Figure 6. Bunch and leaf'NegrudeDr £ g £ vagetyi/St r ugur esoili Negumzde Dritgtkani'

CONCLUSIONS

The grapevarietiesstudied are varieties with a very good adaptability to thepecwmlogical
conditions of the Dragtkani vineyard.

We can observe based on the studied descriptors that thesevgrapeshave medium and
high yields and the technological elements arelaoive to obtaining quality wines.

Based on these modern descriptors, we can find a very good description in order to easily
identify the new grapearietiesf r om a l | the plantations belongin
the morphological, agrobiogical and technological descriptors included in the OIV list.

In the future, these descriptions can contribute to thiepth analysis of all the graparieties
of certain value in the vine plantations.
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Abstract

The winegrowing sector is currently facing and will face in the future a tendency of chatiginginegrowing climate in

the sense of the increase of heliothermic resources against the background of the decrease of water resources. Forecasts
made on the basis of predictable climate models highlight the fact that the challenges that the winevifitifeste in the

next half century will be: the faster development of the vegetative phenophases by the vinifera varieties zoned in different
wine growing regions, changes regarding the "favorite" areas for certain varieties, the reduction of thd batireating

period for obtaining higkguality wines and the need to pay more attention to the management of water resources, which
are still low. Similar to global climate changes, changes in the regime of extreme thermal values were also highlighted in
our country, namely: the increase in the annual frequency of tropical days (daily maximum >30°C) and the decrease in the
annual frequency of winter days ( daily maximum <0°C); the significant increase in the average minimum summer
temperature and the maximuwinter and summer temperature. For this reason in the last decade, researches have been
oriented towards the development of viticultural new technologies adapted to diminish the disruptive effect of climate
change (soil maintenance systems, drip irrigaji as well as the introduction into culture of new valuable genotypes,
obtained in the last decades by Romanian viticultural research.

Keywords.viticultural climate, climate changegrapevine variety, rootstogckoil maintenance systentjp irrigation

Rezumat

Sectorul vitivinicol se confruntt “"n prezent Ki si @ va cC
sensul crexkteridi resursel or heliotermice pe & modealot sckoc
climatice predictibile, evidenSiazt faptul ckt provocktril
secol vor fi: derul area mai rapidt a fenofazel oicoleveget a
schimbtri “n privinSa arealelor Afavoritedo pentru anumit
vinurilor de “"naltt calitate Ki necesitatea acordbtrii u
prezent sunt schtzut e. Similar causehiddhBi dte kil imatncie 1 a
unor val or i termice extreme K i anume: crekterea frecuve
descr ekt eSreea afnrueaclveena zil el or de iarnt (maxima zilnict
mi ni me de vart Ki a temperaturidi maxi me de iarnt ki var
viticol au fost orientate catre elabara de noi tehnologii vitivinicole adaptate pentru diminuarea efectului perturbator al
schimbtrilor climatice(sisteme de 3ntreSinere a solului
genotipuri valoroasmi,i odebicmeairtceet anr eud tviintiil ceo ldte creo mOneasct
Cuvinte cheiexc | i mat wviticol, schi wdvitirei, cploirmaatlitcoei,, ssoiisureimededevi’

prin picurare
INTRODUCTION

Climate changes, which are manifested at a global level according to the opinion of specialists,
will be increasingly accentuated in the coming decades and will obviously influence the biology of
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horticultural species, especially the vine (Jones and W2bh0; Georgakopoulos et al., 2016,
Emadodin et al., 2021). Studies on the evolution of climatic factors have shown a gradual warming
trend in the growing season, especially in the phenophase of grape ripening. Also, an increase in the
average temperatureidng the growing season, especially in the months of June, July and August, was
observed. At the same time, there is a significant increase in the number of days with temperatures
higher than 30°C (Bucur and Dejeu, 2014).

Studies related to the influenoé climate change on the vine culture, were mainly carried out in
the vineyards of Dobrogea, the soetiist of Moldova and the south of the country (Damian, et al.,
2022; Dejeu et al., 2008, Ranca, 2008, Bucur et al., 2017; lliescu et al., 2019, 208€; ddah.,
2015).

In this paper, are presented some new technological solutions applied to the establishment of vine
plantations or concerning the technology of vine cultivation, adapted to the current climate changes,
which have the effect of reducingeih disruptive effect.

MATERIALS AND METHODS

The research was carried out in the period 20XD2 2 , i n the Valea CLtIl u
center, from Dealu Mare vineyard.

The experimental studied factors were:

- rootstock varieties, vinifera varietiesd clones, concerning their adaptation to the climatic
change;

- the soil maintenance system, with the following graduations: black furrow (autumn and spring
ploughing, 5 mechanical harrows per interval, 5 manual harrows per row); total mulching with
vegetable residues (cereal straws in a layer of 10 cm); partial mulching (interval between rows) with
marcs (composted pomace), in a layer of 10 cm andgmestgent application of herbicides per row (2
applications); minimum tillage (autumn ploughing, deegchanical harrowing in spring, total post
emergent application of herbicides32pplications);

- the fruit load, with the following graduations: the recommended fruit load (considered as
control), 80% of the recommended fruit load, 60% of the recommedngdethbad;

- irrigation methods, represented by: underground drip irrigation with porous tubes (TUPOREX)
and aboveground drip irrigation with IType; irrigation with abowground drip lines and rain
collectors and underground irrigation with the helpnaéro-droppers.

For studying the effects of the experimental factors monofactorial and polifactorial experiments
were set up, respecting the norms of experimental techniques.The observations, determinations and
analyses carried out were specific to eaxpeeience, using standardized methods at the national and
international level.

To monitor the influence of the disruptive effect of climate change and that of the experienced
technological solutions on the biological and physiological processes invdétedninations were
made at two representative vegetative phenophases (flowering and veraison) regarding the content of
leaves in chlorophyll pigments, the intensity of photosynthesis, respiration and transpiration and the
mineral nutrition. Also, the del@ment of the vegetative phenophases, the productivity of the vine
and the quality of the grape production were studied.

The intensity of the photosynthesis and respiration processes was determined with the automatic
analyzer LCA4, the results being exprs s e d i n J/re’mant thes inte@<Dy of the transpiration
process was determined with the automatic analyzer-&Cie results being expressed in mmoles
H2O/n/s .

Determinations were made also regarding the main microbiological properties ofilthe so
determining the load of viable germs and the structure of the microbial communities.
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RESULTS AND DISCUSSIONS

The analysis of climate change trendsvith impact on viticulture

The impact of climate change on world viticulture highlights the incréasihe average
temperature during the vine vegetation period by 1.3°C in the Northern Hemisphere and by only 0.9°C
in the Southern Hemisphere. In the summer months, the increase will be 2.5°C to 4.5°C. At the level of
the winegrowing regions in Europe, ancrease in the average annual temperature b.2°& is
forecast until the year 2100. An increase in the frequency of tropical days (with a maximum
temperature > 35°C) will be recorded, as well as a variation in precipitation , with oscillationsrbetwee
- 40% and + 40% both at the level of 2050 and for the year 2100, compared to the current level.

The climate scenarios for Romania are in line with the European ones, highlighting the increase
in the average annual temperature by C in the period ®20-2029 and by 2:5.0°C in the period
20292099. The increase of the average of the maximum temperature will be-®¥Y3Din the wine
growing areas in the south of the country, Dobrogea akdM®ldova, the south of Muntenia and
Oltenia and by 4:5.0°C in the winegrowing areas of Transylvania and the north of the country. It
will also be recorded an increase in the annual frequency of tropical days (daily maximum >35°C) and
pronounced droughts for the end of the century, especially in thegroméng areas of the south and
SE of the country.

Although the vine is considered a resistant plant to water stress, prolonged pedological drought
can significantly affect the course of physiological and biochemical processes, the course of vegetative
phenophasg the state of vegetation of the vine and their productive capacity. It has been registered for
more than 15 years, a modification of the phenology of the varieties, respectively the earlier
development of the vegetative phenophases (budding, floweergsun, ripening) by approximately
2-3 weeks; The ripening of grapes takes place more quickly and in conditions of thermal stress. This
leads to a change in the composition of the grapes, namely an increase in sugar content, a decrease ir
acidity, a chang in the phenolic composition (for red wine varieties) and a change in the aromatic
profile, especially in white wine varieties.

There is also damage the appearance of the grains in table grape varieties (grain staining, burns,
etc.) and a decrease in geaproduction and an increase in its quality, provided that the water deficit
will not be very pronounced.

The impact of climate change on the wine industry is manifested by: changing in the dynamics
of grape ripening, changing the physidoemical composibn (sugars, acidity, specific compounds) of
the grapes, of the basic nutrients of yeasts and the extractability of oenological compounds from them,
changing in the dynamics of alcoholic fermentation and of maceration, modification of the basic
composition(alcohol concentration, pH, extract, ash) and specific composition (phenolic compounds,
aromas) of raw wines and modification of the dynamics of specific oenological compounds during
maturation and aging of wines.

New varieties and clones of fruiting vires and rootstocks with drought resistance

One of the most important aspects regarding the improvement of the competitiveness of the
Romanian winggrowing sector is the identification of the most valuable table and wine varieties,
which adapted to the redetlimate changes, will allow the satisfaction of the market demand, which is
strongly oriented towards qualitative and quantitative growth of grape production.

Through longterm studies of germplasm sources, the selection of the most valuable parents and
by carrying out a wide range of intra and interspecific sexual hybridizations, a number of 7 grape
varieties for table and wine with increased biological resistance have been created in Romania, adapted
to the conditions of the ecosystems in which theyeveeeated.
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For recreationaplantations and viticultural areas located outside the consecrated ones, 3 new
table grape varieties were created, with resistance to drought, frost and cryptogamic diseases, Argessis
(from | NCDBH nAtef rBSERW ilapi), vétm medidaized berfies (37 y/grain),
with a blueblack colored epidermis that achieves high grape production (19 t/ha) and Valeria (from
| CDVV Valea C lug reasc ), a variety with mixe
wines of table wine, which ensures high productions of 14 t/ha and an accumulations of sugars that
allow obtaining wines with an alcoholic potential of 12.7% vol. To obtain table wines, the following
varieties were created and approved: Purpuriu (from ICDVMNMal C | ug reasc ), B
SCDVV Blaj), Radames (from SCDVV Blaj) and Rubin (from SCDVV Blaj), which show good
resistance to drought, frost and cryptogamic diseases and achieve productions betw22r9® 1H3.

These varieties are suitable for angavine cultivation in the areas mentioned above (Table 1).

Table 1.Varieties of fruitful vines produced by Romanian viticulture research,
with a high degree of adaptability to the impact of climate changéS o i u r i-dedieeroditoar&

realizate de cercetarea viticol romAneasc ,cu grad ridicat
Varieties/ Unit Destination Biological resistances Production Sugar
Clones Drought Frost Diseases (t/ha) (g/L)
Valeria ICDVV Valea Table grapes/ Good Medium Good 14.9 177
C lug reasc, Wine
Argessis | NCDBH nt ef | Tablegrapes Good Good Medium 22.1 135
Mara SCDVV lasi Table grapes Medium Medium- Good 18.7 180
good good
Purpuriu ICDVV Valea Wine Medium Good Good 17.5 154
C lug reasc, good
Br um_ r il SCDVV Blaj Wine Medium Very good | Very good 15.3 166
Radames SCDVV Blaj Wine Medium Good Good 22.9 180
Rubin SCDVV Blaj Wine Medium Good Good 18.0 182
Therangeof oot st ocks was completed with the var.i
(from I CDVV Valea C lug reasc ) and the cl ones
resistance to drought, frost, limestone, downy mildew, powdery mildew, mhydloadicicola and
gallicola (Table 2).
Table 2.Rootstock varieties and clones produced by Romanian viticultural research,
with a high degree of adaptability to the impact of climate changéSoi uri ki clone de portaltoi rea
cercetarea viticol. romAneasc. cu grad ridicat de adaptab
Varieties/ Unit Biological resistances
Clones Drought Frost Diseases Phylloxera CaCO; activ
galicola (%)
Precoce SCDVV Mini K Good Very good Good Good 20
Ruvis ICDVV Valea Medium-good Very good Good Medium 40
C lug reasc|
Ru 140 sel. 59| ICDVV Valea Very good Very good Very good Medium 35
VI C lug reasc]|
41 Bsel. 6 VI | ICDVV Valea Medium-good Very good Very good Medium 35
C lug reasc|

These biological creations positively influence
varieties, especially in dry years.

grape production and its quality in fruitful vine

The influence of rootstock on the behavior of vinifera vaieties under drought conditions

The drought tolerance of the vinifera varieties can be influenced in an obvious way by the
rootstocks from the grafting combination, which can present a greater or lesser capacity to use the
water resources of the soil, depending on the development and maogitd their root system.
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Rootstock varieties are divided according to drought resistance into: sensitive (Riparia gloire);
with medium resistance (Berlandieri x Riparia hybrids); resistant (41B, 1103 P, 140 Ru) (Table 3).

Table 3.Drought resistance of rootstock varietiesand clonesRe zi st enSa | a secett a soiurilor ki
High Medium Weak Sensitive
140 Ru, 41 B S04, Kober 5 BB, Fercal, Teleki 8B Riparia gloire,
Sel . Critciunel 1Sel . Critciunel S, .Selr.t gGrkig 1616 C,
333 E.M., 4453 M de Minik, Ruvis, 125 AA 3306

The graft x rootstock interaction can induce some differences that change the order above.
Knowing the architecture of the root system and the modifying factorani important
requirement in the correct elaboration of some agrotechnical measures in order to obtain high, constant
and quality productions. Research in this dire

stationary (reddish brown soil) witithe Merlot variety grafted on a wide range of rootstocks with a
different genetic provenance. Rootstocks belonging to the species Vitis riparia (R G clone 93) were
used as well as Berlandieri x Riparia hybrids (8B, 5BB, 2C,-80425 AA, 57D, 26C, 71C),
Berlandieri x Rupestris (140 Ru) and Vinifera x Berlandieri (41 B ).

The root system of the grafting combinations with the Merlot variety presented a differentiated
distribution depending on the rootstock used in the grafting combination. RootstodRs &4d SO 4
4 showed a more uniform and deeper distribution of the root system, as well as the lowest humber of
necrotic roots, which suggests that these rootstocks showed better resistance to drought (Figure 1).
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Figure 1. Graft/rootstock interaction on the development of the root system/
I nteracSiunea altoi/ portaltoi asupra dezvolt rii

The use of diferent soil maintenance systems

In the context of climate change the cultivation systems are requested to be reconsidered in
accordance with local conditions and the structure of cultures.

The research carried out concerning the influence of different soil maintenance systems on the
behavior of some vine varieties at2012 CHaNdteray al e a
by a deficient water regime during the vine vegetation period (especially 2012) showed as the use as a
soil maintenance system of total mulching with plant residues (cereal strows) or partial mulching at
intervals with marcs, have contributed to theréase in the productivity of grapevine and implicitly
the production of grapes. It is found that the soil maintenance systems by mulching (total or partial)
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induced a higher humidity in the soil by32percent, due to the reduction of water losses fronsdhe
through evaporation (Figure 2).
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Figure 2. Dynamics of soil moisture during the growing season of vines under the influence of soil maintenance
systems (average-d 0 0 ¢ m) , (Val ea C. | ug. ftDdansacmi cvai tuinci udpi €t rSai &i d aseod euebengiig eBEra Bh ei maf lvu &
sistemel or de intrid9iOcem)e g cealtuludi v(i tmedila V@l ea C |l ug. r

A specific characteristic of the experimental period was represented by the very high
temperatures recordedtime summer months both in the air, where they frequently exceeded 35°C, and
on the ground surface, where temperatures of 50°C were frequently recorded. Also, the time interval in
which these temperatures were present often exceetl2didys. These charge the winegrowing
climate determined an earlier development of the vegetative phenophases, especially veraison and the
ripening of grapes (by approx-14 days), a fact that especially influenced the quality of the grape
production. Under these condits, the physiological and biochemical processes in the plant involved
in the edification of grape production and its quality were affected, but the degree of damage was
differentiated according to the soil maintenance systems tested (Figure 3).

The changes in the wingrowing climate, as well as the experienced technological solutions in
order to reduce or counteract the disruptive effect of climate change, have influenced the intensity of
the main physiological and biochemical processes in platit,r@percussions on the phenology of the
studied varieties and on the productivity of the vines and on the quality of grape production.

In general, soil maintenance systems by mulching (total or partial) ensured the highest content of
chlorophyll pigmentsn leaves, a higher photosynthetic activity and even a slight reduction in leaf
transpiration. The reduction of fruit load by 20 and 40% determined an increase in stomatal
conductance valueand a reduction in the transpiration process. Regarding pléntion with N, P, K,
no significant differences induced by the experienced agrotechnical factors were found.
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The experimental data obtained clearly highlight the fact that when partial mulching at intervals
with marcs and total mulching with plant residues (cereal straws) were used as soil maintenance
systems, thenicrobiological activity of the soil was much more intense than in the case of the others
soil maintenance systems. Thus, the total number of viable microorganisms/g soil ¥3@henD
horizon was 22.06 x £0n the case of partial mulching and 16.83 ¥ tDthe case of total soil
mulching, compared to 13.0 x 8 case of soil maintenance through the minimum tillage and only
7.71 x 16 in case of soil maintenance as black furrow. The same tendency, less accentuated, was
maintained at the depth of 8D cm. Also, the fungi/bacteria ratio, which is an indicator of the good
functionality of the microbial activity in the soil, had higher valirrase of soil maintenance by
partial mulching with marcs and by total mulching with plant residues comparednt@intenance as
black furrow or through the minimum tillage (Figure 4).
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Figure 4. The influence of soil maintenance systems on the soil microbiological activity/
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These results can be explained by the fact that in the case of soil maintenance by mulching, the
soil humidity was higher throughout the vine vegetation period, especially in3Becth horizon, a
fact that led to the creation of optimal condmsofor the development of microorganisms. As part of
mulching with marcs, the microorganisms in the soil also benefited from an additional supply of
nutrients resulting from the decomposition of pomace, even if it was not incorporated into the soil.

The danges in the physiological and biochemical processes in the plant had an impact on the
production of grapes and its quality. Thus, grape yields were higher, in the case of using soil mulching
(total or partial), because these maintenance systems enswgtidraconservation of water in the soil.

The marcs (composted pomace) constituted at the same time an additional complex fertilizer for plants,
even if it was not incorporated into the soil (Table 4).

Table 4.Influence of soil maintenance systems and fruit load on grape production/

InfluenSa sistemelor de “ntreSinere a solului K i “nctiroc
Soil maintenance systems Fruit load (B) Average (A)
(A) 18 buds/vine 15 buds/vine 12 buds/vine
(control)
Black furrow (control) 2.424 2.160 2.108 2.231
Total mulching 3.663 2.898 1.817 2.793 **
Partial mulching 4.160 2.854 2.424 3.146 ***
Minimum tillage 4.068 3.231 2.609 3.303 ***
Average (B) 3.579 2.786%° 2.239%° 2.868
DL for values A P 5%= 0.37 kg/vine; P 1%= 0.56 kg/ vine; P 0.1%= 0.89 kg/ vine
DL for values B P 5%= 0.29 kg/ vine; P 1%= 0.41 kg/ vine; P 0.1%= 0.56 kg/ vine

Regarding the disruptive impact of climate change on the quality of grape production, it
manifested itself especially on the acidity of the must, which had very low values, which made the
glucoacidimetric index to take high values, well above the optimal vaéborea quality yield. The
acidity of the must decreased slightly and in proportiotine reduction of the fruit load.

The productivity of grape vines, under the conditions of themgaric stress, was positively
influenced by the soil maintenance systems through mulching (total or partial), which ensured the
highest grape production ail the viticultural studied centers. Decreasing the fruit load by 20 and 40%
led to a decrease in grape production, but the differences compared to the control (normal load) were
not always being statistically ensured.

Regarding the quality of grape phaction, the changes in the wigeowing climate led to an
increase in the accumulation of sugars in grapes, against the background of a drastic reduction in total
acidity.

The experienced technological solutions did not obviously influence the qualite afrape
production. Only in case of a decrease in the fruit load, an increase in the sugar content in the grapes
was recordedHowever, soil maintenance systems through mulching (total or partial) have influenced
the technological properties of the geapthis fact being particularly important for winemakers. One
can mention an increase of the valoéshe grain composition index and of the yield index, a fact that
highlights that under conditions of thernfatdric stress registered in 2012, the g=apbtained in case
of using these soil maintenance systems will be richer in must, ensuring a higher efficiency of the
vinification process. During the drought, the repeated works applied to the soil have an unfavorable
effect because they cause an exwedsincrease of the neocapillary porosity values, thus favoring
the faster loss of water from the soil.

Use of irrigation sygems with low water consumption

Although the vine is considered a plant resistant to water stress, prolonged pedological drought
can significantly affect the vegetation state of the vine and its productive capacity. In these conditions,
irrigation is the only effective solution to enswewvater balance at the level of the soil and the plant,
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which allows an optimal development of the physiological processes in the plant. The most efficient
irrigation method is the drip irrigation, with low water consumption, which ensures a higbatiami

water use coefficient, compared to the classic irrigation methods. This method is especially useful in the
phenophases of intense growth of shoots, flowering, formation and growth of berries.

The research carried out thepgeriod Q2000 (the ydarc2800 C L |
was considered excessively dry) demonstrated that, through irrigation with norms betwe@30®00
m3/ha, average production increased by907% (depending on humidity conditions) and a better
accumulation of sugars igrapes was highlighted. Irrigation through pipes with Baoildrippers (F
TAPE) led to the best results in terms of grape production and quality (Figure 5).
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Figure 5. Influence of drip irrigation on grape production and quality /
InfluenSa irigaS$Siei prin picurare asupra producSiei de

Also, in 2017, a relatively normal year concerning the hydric conditions, at ICDVV Valea
CbLlugktreasct two new i rr i gadbovegnound grip lineand onewdth e t
an aboveground drip line and rain collectors placed between the vines. The collectors include a storage
vessel with a cover, which ensures the reduction of the evaporation rate of the accumulated water. The
geometry ofthe cover ensures the efficient capture of rain water and condensation, which is then
slowly released to the vines, by means of a textile wicks. The experiments were carried out in an
experimental plot, setupinad4yeddp | ant ati on wmPAhoase wvamheegs d.
SO44 rootstock, under the conditions of a preswil. The rainfall regime was normal until the second
decade of July. Irrigation started when the soil moisture reached the ceiling of 17%, considered the
minimum threshold ahwas stopped on August 26, even if the level of soil moisture has decreased
below the minimum threshold of 17%, considering that the grapes were in the veraison phenophase.

The irrigation rate used to fill the water deficit was: 231.Z%hm) in case ofte variant with
drip irrigation + rain collector and 360.65%ma, in case of the variant with drip irrigation. The amount
of water retained in the rain collectors and slowly released to the vines was estimated af/h29.4 m

The intensity of the processef photosynthesis, transpiration and respiration (average values
for the flowering and veraison phenophases) was higher in case of the irrigated variants (Table 5).
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