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Cuvinte cheije: reziduuri, neonicotinoide, limita de cuantificare

Utilizarea neonicotinoidelor a fost asociata intr-o serie de studii, cu posibile efecte
ecologice adverse, incluzand colapsul coloniilor de albine (CCD/colony collapse disorder) si
pierderea pasarilor din cauza reducerii populatiilor de insecte. Produsele pentru protectia
plantelor joaca un rol important pentru sanatatea plantelor si securitatea alimentara, domenii in
care Uniunea European3 a stabilit obiective si standarde ridicate. ins3 utilizarea excesiva sau
necorespunzatoare a acestora poate afecta negativ solul, apa si biodiversitatea agricola. De
aceea, utilizarea PPP-urilor este strict reglementata de normele UE privind pesticidele. Ca parte
a strategiei ,,De la ferma la consumator” (unul dintre pilonii centrali ai Pactului verde european),
Comisia Europeana stabileste obiective si mai ambitioase pentru utilizarea durabila a
pesticidelor. Unul dintre ele este ca, pana in 2030, utilizarea si riscurile asociate utilizarii
pesticidelor chimice si pesticidelor mai periculoase sa fie reduse in UE cu 50 %.

Scop: Tn contextul mentionat, precum si al interzicerii utilizdrii insecticidelor
neonicotinoide scopul studiilor de lunga durata a fost determinarea impactului acestora asupra
populatiilor de polenizatori, produselor agricole si produse ale stupului, in conditiile specifice
celor trei zone. 1n acelasi timp, s-a urmérit identificarea unor metode alternative de combatere
a principalilor daunatori ai culturilor de rapita, porumb si floarea soarelui.

Material si metodad: Studiile s-au desfasurat in perioada 2018-2022, in trei zone ale tarii,
reprezentative pentru cele trei culturi, respectiv, Podisul Moldovei (SCDA Secuieni, Dealurile
Subcarpatice (SCDA Pitesti) si Sudul tarii (INCDA Fundulea). Materialul biologic a fost constituit
din prbe de sol, de planta, in diferite stadii de dezvoltare, flori, albine, fagure, polen si miere.
Recoltarea probelor s-a efectuat conform procedurilor elaborate in cadrul proiectelor ADER
4.1.5 si ADER 2.2.1. Nivelul reziduurilor s-a determinat la laboratorul Primoris, Bulgaria,
acreditat ISO 17 025.
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Rezultate: S-au analizat probe de sol, de planta in diferite stadii de dezvoltare, inclusiv
inflorescente, albine si produse ale stupului. S-a constatat ca din cele 611 probe analizate pe
parcursul celor 5 ani, cele mai multe cu reziduuri de neonicotinoide, peste limita de cuantificare
(0,01 mg s.a./kg proba), au fost probele de sol: 62, in timp ce, din cele 162 probe de floare
(inflorescente de rapita, calatidii si paniculi), doar 11 au continut reziduuri peste limita de
cuantificare. Referitor la probele de albine si produse ale stupului, din cele 145 de probe, doar 2
probe, una de fagure cu miere si una de pastura, au continut acetamiprid peste limita de
cuantificare.

Concluzii: Din totalul de 611 probe, cele mai multe s-au situat, din punct de vedere al
nivelului reziduurilor, sub limita de cuantificare (LOQ). Probele cele mai numeroase cu continut
de reziduuri peste LOQ, au fost probele de sol, situatie absolut normala, tratamentul cu
neonicotinoide fiind aplicat la samanta. Cel mai scazut procent de probe cu reziduuri peste LOQ
a fost inregistrat la probele de inflorescente, polen si albine, deosebit de important, fiind faptul
ca in probele de miere nu s-au identificat reziduuri ale nici uneia din cele trei substante
neonicotinoide, aplicate la saminta.

Studiile au fost finantate de Ministerul Agriculturii si Dezvoltdrii Rurale, prin Programul Sectorial
(ADER 4.1.5 si 2.2.1) si de Fundatia Patrimoniu ASAS - fonduri private.
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In the period 2019-2022, at A.R.D.S. Secuieni through the implementation of the ADER
2.2.1. project, the series of observations and determinations on rapeseed, sunflower and corn
crops related to the appearance and evolution of harmful entomofauna continued.

Material and methods: The monitoring of the appearance and spreding of pests was
carried out by different methods: ground surveys with a metric frame of 25/25 cm, collectors
using yellow bowl traps, Barber traps and yellow traps, installed in the field of crop emergence
and until the plants mature. The collected biological material was analyzed with binocular
magnifying glass, determined by species and subjected to a mathematical analysis for the
calculation of ecological parameters: abundance (A), dominance (D), constancy (C) and the
index of ecological significance (W) which highlight the characteristics of the analyzed
biocenosis.

Results: Recorded data demonstrated that:

- in rapeseed, the harmful entomofauna was made up of 20 species of insects that totaled on
average 1203.7 specimens per year, whose abundance (A) had maximum values of 525.5
ex/year at the species C. pallidactylus. The 20 species were classified into four classes of
dominance (D1, D3, D4, D5), into four classes of constancy (C1, C2, C3, C4) and into five classes
of the ecological significance index (W1, W2, W3, W4, W5).

- in sunflower, the harmful entomofauna consisted of 16 species, which totaled an average of
502.5 specimens annually, with abundance values between 1.5 specimens and up to 182
specimens. Of the 16 species, three were classified in the D5 dominance class, two in the D4
class, five in the D3 class, and six specific ones in the D1 class. Calculating the constancy of the
inventoried species, it was found that they fell into classes C1 and C2, and in terms of the index
of ecological significance, the Harpalus sp. fell into the W3 class, the rest of the species being
into the W1 and W2 classes.

- in maize, the entomofauna was also composed of 16 species that totaled an average of 3721.4
specimens/year. The highest values of abundance (A) were recorded for the species Diabrotica
virgifera virgifera, of 2388 specimens, the species was classified in the class of dominance (D5),
constancy (C3) and according to the value of the index of ecological significance it was classified
in class W5.
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Conclusions: From the interpretation of the obtained results, it follows that the
entomofauna harmful to rapeseed, sunflower and corn crops is quite numerous in terms of
species and specimens number, which requires permanent monitoring and the application of
appropriate measures to prevent attacks and combat pests.
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The withefly (Trialeurodes vaporariorum) (Insecta: Homoptera: Aleyrodidae) is a serious
pest for crops grown in protected space (greenhouses and tunnels) in Romania. Whiteflies feed
on the plant tissues, causing damages and debilitating the plants. Its’ populations are affected
by a parasite (the aphelinid wasp Encarsia formosa) and by a pathogen (the microfungus
Beauveria bassiana).

Scope: the assesment of combined applications of entomopathogenic fungus and E.
formosa in controlling whiteflies, in greenhouse.

Objectives: finding alternatives in controlling whiteflies by using biological control agents

Materials and methods: two biological control agents, namely Encarsia formosa (Insecta:
Hymenoptera: Aphelinidae) and Beauveria bassiana (Fungi: Hypocreales: Cordycipitaceae were
applied on tomato plants grown in pots, in greenhouse conditions. The fungal treatment was
applied with conventional spray equipment. The parasitoid was released according to the
producer specifications.

Results: Based on the bio-ecology (mostly on their optimal activity temperatures
interval) of the three species, the method proposed can be applied to the control of the whitefly
populations by using the entomopathogenic component when the temperatures are below the
inferior level of their biological maximal temeperature (+30-35°C), and by using the
entomophagic component when the temperatures are over 35°C.

Conclusions: The entomopathogenic fungal treatments reduced the whiteflies
population and did not significantly affected the survival and activity of the parasitoid. The
combined use of the parasitoid and of the entomopathogen decreased efficiently the pest
population effectives.

Acknowledgements: The authors thank to Dr. eng. Ovidiu Jerca (Faculty of Horticulture,
USAMV Bucharest for his kind help provided during the project (crop culture maintaining,
survey of the pest population and data acquiring). The project ,Tehnologie inovativa de
protectie a culturilor din spatii protejate prin valorificarea superioara a agentilor de control
biologic autohtoni” 4686/2018 was financed by the Romanian Agriculture and Rural
Development Ministry.
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BRASSICAE) LA CULTURA RAPITEI DE TOAMNA, iN SUD-ESTUL TARII

Emil GEORGESCUY", Lidia CANA?, Roxana ZAHARIAZ, Carmen MINCEA?, Georgeta TRASCA3,
Luxita RASNOVEANU*>
'INCDA Fundulea, 2ICDPP Bucuresti, >SCDA Albota, *ASE Bucuresti, °SCDA Braila
*emilgeorgescu2013@gmail.com

Cuvinte cheie: rapita, fluturele alb al verzei, noiembrie

Fluturele alb al verzei (Pieris brassicae) este unul dintre principalii ddunatori ai culturii
rapitei in perioada toamnei. In cazul unor atacuri ridicate, larvele pot defolia frunzele in
totalitate. Toamnele calde si secetoase favorizeaza acest daunator.

Obiectiv: in cadrul acestui studiu s-a urmdrit atacul larvelor fluturelui alb al verzei la o
cultura de rapita, in perioada toamnei, la INCDA Fundulea, intre anii 2019 si 2021.

Material si metodd: Observatiile in cdmp s-au efectuat la varianta netratata (martor)
precum si la varianta la care s-a folosit noua tehnologie de tratament a semintelor, cu substanta
activa de noua generatie, cyantraniliprol (625 g/l), apartinand clasei diamide. La fiecare varianta
experimentald s-au ales pe diagonala solei 10 puncte de determinare. Pentru determinarea
gradului de atac, in cadrul fiecarui punct de determinare, s-au marcat 100 de plante, cate 25 de
plante/rand, de pe 4 randuri, in scaritd. Pentru evaluarea densitatii larvelor acestei specii pe
metru patrat, in cadrul fiecarui punct s-au efectuat cate 10 determinari cu rama metrica.

Rezultate: Tn toamna anului 2019, pe 28 octombrie, la varianta martor, gradul de atac a
fost de 12,49 %, in timp ce la varianta cu semintele tratate, gradul de atac a fost de 4,30 %. Pe 6
noiembrie, la varianta martor, gradul de atac a fost de 38,58 % in timp ce la varianta tratata,
gradul de atac a fost de 8,77 %. In toamna anului 2020 s-a inregistrat cel mai ridicat atac al
larvelor acestui daunator. La varianta martor, pe 11 noiembrie, gradul de atac a fost de 53,07 %,
in timp ce la varianta cu semintele tratate, gradul de atac a fost de 22,14 %. in anul 2021, nu s-a
inregistrat atacul larvelor fluturelui alb al verzei, posibila explicatie pentru acest fapt consta in
rasarirea tardiva a plantelor de rapitd, la finalul lunii octombrie. Referitor la densitatea larvelor
fluturelui alb al verzei, din experienta cu rapita, in toamna anului 2019, pe 6 noiembrie, la
varianta martor s-au inregistrat 4,24 larve/m?, in timp ce la varianta tratat3 s-au inregistrat 2,32
larve/m?; in toamna anului 2020, pe 2 octombrie, la varianta martor s-au nregistrat 4,82
larve/plantd, iar la varianta cu semintele tratate s-au inregistrat 2,57 larve/m?, in timp ce pe 11
noiembrie, la varianta martor s-au inregistrat 3,53 larve/planta iar la varianta cu semintele
tratate s-au inrtegistrat 2,81 larve/m?. S-a constatat depésirea PED, inclusiv in prima decada a
lui noiembrie.

Concluzii: Noua tehnologie de tratament al semintelor este eficace in protejarea
plantelor de rapita, doar in primele faze de vegetatie, impotriva atacului larvelor fluturelui alb al



verzei. Cu toate acestea, daca atacul survine mai tarziu, este necesar si efectuarea unui
tratament in vegetatie, Tn cazul depasirii, PED (pragului economic de ddaunare). Datele obtinute
Tn urma acestui studiu, efectuat in sud-estul tarii, la INCDA Fundulea, au aratat ca in ultimii ani,
atacul larvelor fluturelui alb al verzei la rapita, in perioada toamnei, este mult mai ridicat,
comparativ cu datele prezentate in studiile precedente, efectuate dupa anul 2000. De
asemenea, este prima mentiune din literatura de specialitate autohtona, referitoare la un atac
ridicat al larvelor fluturelui alb al verzei (P. brassicae) la plantele de rapita, in prima decada a
lunii noiembrie. Posibila explicatie pentru acest fapt constd in cresterea temperaturilor din
perioada toamnei, ca urmare a incalzirii globale.

Cercetdrile au fost efectuate in cadrul proiectului ADER 2.2.1., contract nr. 2.2.1./27.09.2019.
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O NOUA SPECIE INVAZIVA IN ROMANIA - MOLIA MINIERA AMERICANA A
NUCULUI COPTODISCA LUCIFLUELLA (CLEMENS, 1860) (LEPIDOPTERA:
HELIOZELIDAE)
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Institutul de Cercetare Dezvoltare pentru Protectia Plantelor, Bucuresti, Romania
*roxana.mustatea@icdpp.com

Cuvinte cheie: Coptodisca lucifluella, molie, mine, nuc comun.

Molia miniera americana a nucului Coptodisca lucifluella este o specie invaziva originara
din America de Nord care a fost semnalatd pentru prima dat3 in Romania in august 2022. intaia
sesizare a moliei pe teritoriul Europei a fost facuta in anul 2010 in Italia, apoi si Tn Ungaria
(2017), Ucraina (2019) si Bulgaria (2020). Plantele gazda sunt reprezentate de specii de plante
lemnoase din familia Juglandaceae, in zonele native, specii de Carya, in special C. illinoinensis
(nucul pecan), iar in zonele invadate in principal specii de Juglans, cel mai frecvent intalnita pe J.
regia si mai rar pe J. nigra, dar si pe specii de Carya si Pterocarya, insa intr-o frecventa mai
redusa datoritd faptului ca acesti arbori sunt intalniti doar in colectii de plante exotice (gradini
botanice, arboretumuri). Se considerd ca C. lucifluella nu produce pagube economice, insa
minele sunt porti de intrare pentru microorganisme patogene si in asociatie cu acestea, alti
daunatori si conditiile climatice neprielnice poate contribui la declinul prematur al arborilor.
Scopul lucrarii este de a populariza existenta lui C. lucifluella pe teritoriul Romaniei si de a ilustra
raspandirea rapida a acesteia.

Obiective: evaluarea raspandirii daunatorului in tara; identificarea plantelor gazda a
moliei de pe teritoriul Romaniei; evaluarea capacitatii de daunare a speciei prin evaluarea
frecventei atacului; studierea mentinerii sub control a populatiilor de molie de catre parazitoizi
nativi.

Material si metode: Pentru localizarea minierului C. lucifluella s-au facut inspectii vizuale
in diferite locatii din tara si au fost verificate frunzele arborilor de nuc comun pentru prezenta
minelor specifice moliei. Frunzele cu mine au fost colectate si aduse in laborator pentru
investigatii ulterioare. Pentru identificarea plantelor gazda, in stadiul actual al cercetarilor, s-au
verificat arbori de nuc comun din Bucuresti si alte localitati. Cu ajutorul unor biologi din cadrul
Gradinii Botanice "Dimitrie Brandza" din Bucuresti s-au inspectat pomii de Carya ovata, Juglans
nigra, Juglans spp. si Pterocarya fraxinifolia, iar in livezile didactice din cadrul campusului
USAMV Bucuresti au fost inspectati arbori de nuc pecan C. illinoinensis. Pentru evaluarea
capacitatii de daunare a minierului s-au inspectat cate 10 arbori din plantatia de nuc de la Ferma
didactica Moara Domneasca si din zona de nord a Bucurestiului in doud perioade ale anului,
august si octombrie. Au fost examinate aleator cate 50 de frunze pe arbore si s-au numarat
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minele. Foliole de nuc comun cu mine active au fost duse in laborator pentru examinarea
continutului lor Tn vederea determinarii gradului de parazitism, prin raportarea numarului de
parazitoizi descoperiti in interiorul minelor la numarul total de mine cu larve examinate. Larvele
si pupele de parazitoizi au fost mentinute in vase de sticla in conditii de laborator pentru
eclozarea adultilor.

Rezultate: Pana in prezent molia miniera C. lucifluella a fost detectata in toate cele 23 de
localitati inspectate din 7 judete (llfov, Giurgiu, Arges, Timis, Arad, Buzau, Vrancea) si Bucuresti.
S-a constatat ca in toate localitatile inspectate gazda principala este nucul comun J. regia. Doar
in cadrul Gradinii Botanice "D. Brandza" Bucuresti specia a fost intalnita pe arbori exotici ca P.
fraxinifolia, Juglans spp., iar in campusul USAMV din Bucuresti pe arbori de nuc pecan. in
august, frecventa atacului a fost de 40% in ambele locatii, cu un numar mediu de 0,55 mine pe
frunza atacatd. La sfarsitul lui octombrie frecventa atacului a crescut la 92.6% la Moara
Domneasca cu o medie de 46,3 frunze atacate pe arbore si 3,89 mine pe frunza atacata. in zona
de nord a Bucurestiului, frecventa atacului a fost de 69%, cu o medie de 34,5 frunze atacate pe
arbore si 2,13 mine pe frunza. Rata de parazitare a fost de 17,39% in zona Bucuresti si 31,81% in
livada din Moara Domneasca. Adultii de parazitoizi nu au eclozat inca in conditii de laborator.

Concluzii: Studiile referitoare la minierul invaziv al nucului C. lucifluella arata ca acesta a
fost prezent in 23 de locatii din tara verificate in 2022. Acest fapt indica probabilitatea ridicata
ca specia sa fie prezenta in toate zonele de distributie ale nucului comun din tara. Frecventa
atacului este ridicata ceea ce arata ca specia are o capacitate de reproducere ridicata. Desi rata
naturald de parazitare este semnificativa in locatia din Moara Domneasca se pare ca nu este
indeajuns pentru a pastra sub control raspandirea daunatorului.

Acest studiu a fost finantat de ICDPP Bucuresti, proiect ,,Detectarea timpurie a speciilor invazive
in Romania”

A new invasive species in Romania - the walnut shield bearer Coptodisca lucifluella (Clemens,
1860) (Lepidoptera: Heliozelidae) The walnut shield bearer Coptodica lucifluella (Clemens,
1860) is an invasive species native to North America, first reported in Romania in August 2022.
Its first discovery in Europe was made in Italy in 2010, afterwards the species was recorded in
Hungary (2017), Ukraine (2019), Bulgaria (2020). The known host plants are trees from the
family Juglandaceae - mainly Carya spp., especially C. illinoinensis (the pecan nut tree) in the
insects’ native habitats. In the invaded habitats (Europe) its main host plants are Juglans spp.,
the most frequent being J. regia. It was rarely found on J. nigra, Carya spp, Pterocarya spp.,
mainly because these trees are found sporadically in exotic plant collections such as botanical
gardens and arboretums. C. lucifluella is not considered an economically important pest.
However, specialists consider that the mines are entry gates for pathogenic microorganisms and
in association with these, other pests, the changing and adverse climatic conditions the walnut
shield bearer can contribute to the untimely decline of trees.
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Scope: to disseminate information on the existence of C. lucifluella in Romania and
ilustrate its rapid spread.

Objective: to evaluate the spread of the invasive moth in the country; to identify the host
plant species in Romania; to asses the damaging potential of the species; to study the ability of
natural parasitoids to keep the moth populations under control.

Material and methods: in order to locate C. lucifluella, numerous surveys have been
made in different localities across the country. Leaves of common nut tree were visually
inspected for characteristic mines, leaves with mines were collected and taken to the laboratory
for further investigations. To identify the host plant species, mainly common walnut trees were
inspected in various localities. In Bucharest, with the help of biologist employes at "Dimitrie
Brandza" Botanical Garden, tree species like Carya ovata, Juglans nigra, Juglans spp. (at present
unidentified species), Pterocarya fraxinifolia. Also, inside the campus of the University of
Agronomic Sciences and Veterinary Medicine of Bucharest (UASVMB), experimental orchards
containing few individuals of pecan nut trees were inspected. In order to determine C.
lucifluella's damaging potential 10 trees in an orchard in Moara Domneasca, llIfov county and
Research and Development Institute for Plant Protection (RDIPP), Bucharest were inspected in
two different periods of the year, august and october. Fifty leaves per tree were inspected
indiscriminately for the existence and number of mines. Common walnut leaflets with active
mines were taken to the laboratory to investigate their content with the purpose of determining
the parasitation rate, reporting the number of parasitoids discovered inside the mines to the
number of miner moth larvae. The parasitoids larvae and pupae discovered were kept in glass
jars at ambiental conditions for the emergence of adults.

Results: Until now, C. lucifluella was detected in all 23 localities surveyed out of 7
counties (llfov, Giurgiu, Arges, Timis, Arad, Buzau, Vrancea, Valcea) and Bucharest. It was found
that in all localities the main host is the common walnut J. regia. Other host plant species were
found only in the Botanical Garden "D. Brandza" in Bucharest, such as Pterocarya fraxinifolia
and Juglans spp., and inside the UASVMB campus — Carya illinoinensis. In august the frequency
of the attack was 40 % in both locations with a mean number of 20 leaves with symptoms (out
of 50), with a mean number of 0.55 mines on attacked leaf. At the end of october the frequency
of the attack soared at 92.6% in Moara Domneasca with a mean number of 46.3 leaves with
symptoms (out of 50), with a mean number of 3.89 mines on attacked leaf. In the area of RDIPP
the frequency of attack soared at 69%, with a mean number of 34.5 leaves with symptoms and
a mean number of 2.13 mines on attacked leaf. The percentage of parasitation by native
parasitoids was 17.39% in RDIPP area and 31.81% in Moara Domneasca. No parasitoid adults
emerged in the laboratory

Conclusions: The studies concerning the invasive species C. lucifluella attested its
presence in all 23 locations surveyd in the year 2022. This points out the high probability of the
invasive species’ presence in all areas of distribution of the common walnut. The high attack
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frequency illustrates the insects’ high reproduction rate. Also, the significant parasitation rate
found in Moara Domneasca seems to be insufficient to control the spread of the invasive pest.

This study was funded by ICDPP Bucharest, project "Early detection of invasive species in
Romania”.
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AGRICULTURA VERTICALA PENTRU TINERII DIN COMUNITATILE RURALE S|
URBANE - NOI MODALITATI DE ACCES LA PRODUCTII FARA PESTICIDE

Roxana CICEOI*, Oana VENAT?, Liliana BADULESCU?, Cristi TUDOR?, Viorica LAGUNVSCHI-
LUCHIAN?

'Research Center for Studies of Food Quality and Agricultural Products, 2University of
Agronomic Sciences and Veterinary Medicine of Bucharest, 59, Marasti Bd., Bucharest, 011464,
2Faculty of Horticulture, University of Agronomic Sciences and Veterinary Medicine of
Bucharest, 59, Marasti Bd., Bucharest, 011464, Romania
e-mail: roxana.ciceoi@gqlab.usamv.ro

Cuvinte cheie: horticultura verticala, substraturi de cultura, zero pesticide

Agricultura verticalda este sistemul in care plantele sunt cultivate in medii perfect
controlate, automatizate integral si foarte bine izolate de factorii externi. Cultura pe bacuri de
productie supraetajate permite utilizarea la maxim a spatiului pe verticala reducand astfel
foarte mult amprenta la sol. in sistemul de culturd pe verticald nu se utilizeaza pesticide iar
pentru ca acestea se realizeaza pe substraturi de cultura (turba, cocos, perlit, nisip...) perfect
sterile acestea vor fi practic lipsite de boli si ddunatori de sol. Unele studii aproximeaza ca se
poate produce de 350 de ori mai multa masa vegetala vandabila decat in agricultura traditionala
folosind doar 1% apa si putin sau deloc sol.

Proiectul “Vertical farming for youth in rural & urban communitis” (acronim Verti4You)
este un proiect ERASMUS+, din categoria parteneriate de cooperare in domeniul tineretului
(KA220-YOU) care isi propune sa ajute tinerii cu oportunitati reduse din Romania, Bulgaria,
Grecia si Italia sa Tsi dezvolte o afacere in domeniul horticulturii verticale. Pentru aceasta vor fi
pregatite doua materiale de instruire (un manual de horticultura verticalda si unul de
antreprenoriat social), si vor fi realizate cinci sisteme verticale pilot, modulare, identice, in cele
patru tari. De asemena, vor avea loc cinci instruiri, dintre care una pentru lucratorii de tineret si
patru pentru tineri, pentru initierea in horticultura verticala si producerea de plante aromatice
cu respectivele modulele verticale demonstrative.

Consortiul este alcatuit din opt parteneri, dintre care doua universitati - Universitatea de
Stiinte Agronomice si Medicina Veterinara din Bucuresti, Universitatea de Silvicultura din Sofia,
doua institute de cercetare - Institutul de Cercetare-Dezvoltare pentru Protectia Plantelor si
Institutul National de Cercetare-Dezvoltare pentru Masini si Instalatii Destinate Agriculturii si
Industriei Alimentare — INMA Bucuresti, si patru ONG-uri - Asociatia Copiii in Sanul Familiei,
Oituz, Bacau, Hopeland, Argolida, Grecia, Federazione Internazionale Scambi Socio-Culturale
Giovanili "World Net", Tito, Italia si Agrolink, Sofia, Bulgaria.
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Vertical farming for youth in rural & urban communities - new ways of acces to pesticide -free
productions This project has been funded with support from the European Commission. The
European Commission support for the production of this publication does not constitute
endorsement of the contents which reflects the views only of the authors, and the Commission
cannot be held responsible for any use which may be made of the information contained therein.
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PROTECTIA CULTURII CAISULUI TMPOTRIVA BOLILOR IN BAZINUL POMICOL
OSTROV

Daniel JALOBAY?", Marga GRADILA?, Valentin Marius CIONTU"2, Raluca Monica CRISTEA?,
Marius Marian COMSA3
Lnstitutul de Cecetare-Dezvoltare pentru Protectia Plantelor, Bucuresti, Romania
2Universitatea de Stiinte Agronomice si Medicina Veterinara, Facultatea de Agricultur3,
Bucuresti, Romania
35.C. Ostrovit S.A., Ostrov, Constanta
*daniel.jalobd @gmail.com

Cuvinte cheie: cais, boli, fungicide, eficacitate

Datorita particularitatilor fiziologice, ecologice si tehnologice ale speciei, cultura caisului
implica o serie intreagd de provocari si necesitda o atentie si pricepere deosebita din partea
pomicultorilor. Fiind o planta cu inflorire timpurie, sensibilad la diverse boli si daunatori, asfixiere
radicularad, geruri de revenire si alti factori nefavorabili, productiile sunt adeseori reduse si
constituie un factor de limitare a suprafetelor si a interesului fermierilor in extinderea, respectiv
dezvoltarea acestei culturi. De asemenea, complexul de boli si daunatori la care este expusa
aceasta cultura poate genera manifestarea enigmaticei boli denumita apoplexia sau pieirea
prematura a caisului.

Scop si obiective: Lucrarea de fata evidentieaza importanta si rolul deosebit pe care il are
combaterea eficienta a bolilor intr-o livada de cais din zona de sud a Dobrogei pentru obtinerea
unei recolte sporite cantitativ si calitativ.

Materiale si metode: Simptomele infectiei pe diferite organe cu Monilinia laxa (Aderhold
& Ruhland) Honey, Monilinia fructigena (Aderhold & Ruhland) Honey, Stigmina carpophila
(Léveillé) Adaskaveg, Ogawa & Butler, Podosphaera tridactyla (Wallroth) de Bary, Polystigma
ochraceum (Wahlenberg) Saccardo au fost analizate visual si prin examinare microscopica in
diferite stadii de dezvoltare intr-o plantatie de cais situatd in zona Ostrov, judetul Constanta,
formata din soiurile Comandor si Farbaly. Tehnologia de productie a inclus 11 tratamente
fitosanitare efectuate cu echipamente profesioniste pentru combaterea bolilor si daunatorilor.
Dupa fiecare tratament s-a estimat frecventa atacului si s-a calculat statistic eficacitatea
produselor aplicate folosind soft — ul ARM, in comparatie cu un martor netratat.

Rezultate: Soiurile de cais studiate sunt susceptibile infectiei cu boli ce pot deteriora
productia, in functie de conditiile climatice existente in anul respectiv. Prin aplicarea unui
program corect si la momentul oportun de tratamente cu fungicide s-a reusit o eficacitate de
peste 90% in combaterea celor mai periculoase boli ale caisului, astfel productia de caise
destinate vanzarii fiind de cca. 12 tone la hectar.
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Concluzii: Dintre agentii patogeni ce afecteaza plantatiile de cais, cei mai periculosi sunt
M. laxa si M. fructigena ce pot infecta atat florile cat si lastarii, dar mai ales fructele in vegetatie
si la depozitare. Asta face imperios necesara efectuarea de tratamente fitosanitare in fenofazele
critice pentru obtinerea de productii ridicate si cu grad maxim de vandabilitate.

Multumiri colectivului de mecanizatori si tehnicieni de la Ferma 21 cd au fdcut posibil acest
studiu, precum si conducerii institutiei. Cercetdrile au fost finantate din venituri proprii ale
ICDPP.

Protection of the apricot crop against diseases in the Ostrov fruit growing area. Key words:
apricot, diseases, fungicides, efficacy. Due to its physiological, ecological and technological
peculiarities of the species, apricot culture involves a whole series of challenges and requires
special attention and fruit growers skillness. Being an early flowering plant, sensitive to various
diseases and pests, root asphyxiation, spring frosts and other unfavorable factors, yields are
often reduced and are a factor that is limiting the areas and farmers' interest in the expansion
and development of this crop. Also, the complex of diseases and pests to which this culture is
exposed may cause the manifestation of the enigmatic disease called apoplexy or premature
demise of the apricot.

Goal and objectives: The present paper highlights the importance and the special role of
effective disease control in an apricot orchard in the southern area of Dobrogea in order to
obtain a quantitatively and qualitatively increased yield.

Materials and methods: Symptoms of infection on different parts of the plant with
Monilinia laxa (Aderhold & Ruhland) Honey, Monilinia fructigena (Aderhold & Ruhland) Honey,
Stigmina carpophila (Léveillé) Adaskaveg, Ogawa & Butler, Podosphaera tridactyla (Wallroth) de
Bary, Polystigma ochraceum (Wahlenberg) Saccardo were analyzed visually and by microscopic
examination in different stages of development in an apricot orchard located in the Ostrov area,
Constanta county, consisting of Comandor and Farbaly varieties. Crop technology included 11
phytosanitary treatments carried out with professional equipment to control diseases and
pests. After each treatment, the attack frequency was estimated and the effectiveness of the
applied products was statistically calculated using the ARM software, compared to an untreated
control sample.

Results: The apricot varieties taken into study are susceptible to infection with diseases
that can damage yields, depending on the climatic conditions existing in that year. By applying a
correct management program and the right timing of treatments with fungicides, an
effectiveness of over 90% was achieved in controlling the most dangerous apricot diseases, so
that the production of apricots intended for sale is approx. 12 tons per hectare.

Conclusions: Among the pathogens which harm apricot plantations, the most dangerous
are M. laxa and M. fructigena that can infect both flowers and shoots, but especially fruits in
vegetation and in storage. This makes it mandatory to carry out phytosanitary treatments in the
critical phenophases to obtain high yields and maximum marketability.
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STUDIU PRIVIND PROGNOZA CALENDARISTICA SI GEOGRAFICA A
DAUNATORILOR POLIFAGI DIN ROMANIA PRIN UTILIZAREA MIJLOACELOR
DIGITALE

Viorel FATU, Cristina LUMANARE, Daniel COJANU
Institutul de Cercetare-Dezvoltare pentru Protectia Plantelor, Bucuresti
viorel.fatu@icdpp.ro

Cuvinte cheie: Prognoza, digital, daunator

Controlul daunatorilor polifagi in culturile agricole si horticole este o actiune complexa
ce combina modul de actiune al diferitelor produse de protectia plantelor cu momentul oportun
de efectuare a tratamentelor fitosanitare. Despre modul de actiune al substantelor sau al
produselor formulate si omologate exista cunostinte tehnice suficiente cerintelor legislative
actuale. Tnsd determinarea momentului oportun de efectuarea a tratamentelor prin metode
digitale reprezinta o tematica stiintifica mai putin abordata.

Scopul acestui studiu il reprezinta crearea unui suport informativ cu privire la spectrul
daunatorilor polifagi importanti din Romania si la distributia spatio-temporala a acestora.

Material si metode: Obiectivele studiului au fost identificarea parametrilor necesari
modelarii teoretice a distributiei spatio-temporale a daunatorilor, identificarea bazei de date
meteorologice ce descrie conditiile climatice din Romania in format vectorial si colectarea
datelor stiintifice suport. Pentru elaborarea hartilor de distributie a daunatorilor polifagi au fost
utilizate baza de date climatice BIOCLIM 2.5 1950-2000 (3,3Km x 4,6Km), programele de calcul si
interogare a datelor DIVA-GIS 7.5, QGIS si LibreOffice.

Rezultate: Au fost identificatii opt parametrii minim necesari modelarii digitale a
distributiei speciilor de daunatori polifagi. Au fost realizat un model fizico-matematic de calcul al
timpului termal necesar determinarii varstei biologice a daunatorilor pe baza datelor colectate
de la statiile meteorologice. Au fost elaborate harti cu distributia geografica si numarul de
generatii pe an ale daunatorilor polifagi importanti din Romania.

Concluzii: Efectuarea tratamentelor fitosanitare in vederea controlului populatiilor de
daunatori la o data calendaristica determinata cu ajutorul metodelor digitale este la fel de
importanta ca si eficacitatea produselor de protectia plantelor utilizate.

Multumiri: Acest studiu a fost finantat de MADR prin programul PCC5, proiect 4687:
“Tehnologie de izolare, multiplicare si aplicare a virusurilor entomopatogene”
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STUDIU PRIVIND IDENTIFICAREA S| CUANTIFICAREA REZIDUURILOR DE
INSECTICIDE/PESTICIDE IN UNELE PRODUSE ALE STUPULUI PROVENITE DE LA
CULTURILE DE RAPITA S| FLOAREA SOARELUI IN SEZONUL ACTIV 2022

Vasilicd SAVUY, Agripina SAPCALIU?, Roxana ZAHARIA?, Paula-Lucelia PINTILIE3,
Georgiana-Roxana AMARGHIOALEI?, Oana Daniela BADEA?, Diana Maria POPESCU?, Emil
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Cuvinte cheie: albine, intoxicatie, pesticide.

Intoxicatiile acute si cronice la albine aparute dupa culesurile de rapita si floarea-soarelui
produc pagube economice atat apicultorilor (depopulari sau mortalitati ale familiilor de albine),
cat si fermierilor (influenteaza negativ polenizarea culturilor agricole).

Scopul lucrarii a constat in stabilirea impactului unor insecticide sau pesticide utilizate in
combaterea daunatorilor plantelor in trei statiuni de cercetare-dezvoltare (Fundulea, Albota,
Secuieni), asupra albinelor si produselor stupului in anul apicol 2022, prin monitorizarea unui
numar total de 9 familii de albine clinic sanatoase si netratate antiparazitar (lotul experimental).

Material si metodd: Pentru determinarea nivelului de reziduuri au fost selectate un
numar total de 9 probe de material biologic apicol (6 probe de miere/fagure cu miere si 3 probe
de polen/pastura), de la toate cele 3 locatii experimentale, care au fost trimise pentru analiza la
un laborator acreditat ISO 17025 (Primoris, Bulgaria).

Resultate: Tn urma centralizdrii rezultatelor analizelor s-a constatat cd probele de miere
prelevate au fost negative la analiza toxicologica pentru reziduuri de neonicotinoide sau alte
pesticide la culturile de rapita si floarea-soarelui. La statiunea Fundulea, proba de miere de
rapita a provenit de la culturile invecinate zonei experimentale deoarece cultura a fost
calamitata si s-au identificat fungicidele Azoxystrobin (0,081 mg/kg), Boscalid (0,042 mg/kg),
Cyproconazole (0,042 mg/kg), Dimoxystrobin (0,028 mg/kg) si neonicotinoidul Acetamiprid
(0,052 mg/kg).

Multumiri: Aceastd lucrare a fost sustinuta de un grant al Ministerului Agriculturii si
Dezvoltarii Rurale-Romania, proiect numarul ADER 2.2.1./2019:”Cercetari privind impactul
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utilizarii insecticidelor neonicotinoide asupra plantelor si produselor agricole ale culturilor de
interes melifer, albinelor si produselor stupului si elaborarea de sisteme de combatere integrata
a daunatorilor de sol la culturile de interes melifer”.

Study on identification and quantification of insecticide/pesticide residues in some hive
products from rape and sunflower crops in the active season 2022 Key words: bees, poisoning,
pesticides. Acute and chronic bee poisonings occurring after rapeseed and sunflower harvests
cause economic damage to both beekeepers (depopulation or mortality of bee families) and
farmers (negatively influencing the pollination of agricultural crops).

The aim of this work was to establish the impact of some insecticides or pesticides used
to combat plant pests in three research and development stations (Fundulea, Albota, Secuieni),
on bees and hive products in the bee year 2022, by monitoring a total number of 9 families of
parasites untreated and clinically healthy bees, (experimental group).

Material and methods: Nine samples of bee biological material (6 samples of
honey/honeycomb and 3 samples of pollen/honey bread) were selected from all 3 experimental
locations to determine the level of residues, which were sent for analysis at an ISO 17025
accredited laboratory (Primoris, Bulgaria).

Results: Following the centralization of the analysis results, it was found that the taken
honey samples were negative in the toxicological analysis for neonicotinoid residues or other
pesticides in rapeseed and sunflower crops. The sample of rapeseed honey from Fundulea
research station came from the calamity affected neighbouring crop of the experimental area
and Azoxystrobin (0.081 mg/kg), Boscalid (0.042 mg/kg), Cyproconazole (0.042 mg/kg)
Dimoxystrobin (0.028 mg/kg) and the neonicotinoid Acetamiprid (0.052 mg/kg) fungicides were
identified.

Acknowlegments: This work was supported by a grant of the Ministry of Agriculture and
Rural Development-Romania, project number ADER 2.2.1./2019: "Research on the impact of the
use of neonicotinoid insecticides on plants and agricultural products of crops of interest to
honeybees, bees and beehive products and the development of systems for integrated control
of soil pests in crops of interest to honeybees".
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PLATFORMA MODULARA ROBOTICA ”"ROBO FERMIER”, SOLUTIE PENTRU
GESTIUNEA EFICIENTA A ECOSISTEMULUI PLANTATIILOR POMICOLE IN
CONTEXTUL GREEN DEAL

Damian DRAGOMIR, Catalin — Viorel OLTENACU
Statiunea de Cercetare - Dezvoltare pentru Pomicultura Baneasa

Email: dragomir.damian@scdpbaneasa.ro
Cuvinte cheie: pomicultura, agricultura de precizie, robot, tehnologie TIC, Green Deal.

Lucrarea prezinta modalitatea de dezvoltare a unei solutiii de gestiune si control a
plantatiilor pomicole, bazata pe tehnologii TIC, care se incadreaza pe deplin in noul concept de
agricultura "Agricultura 4.0”. Pactul Ecologic European aduce provocari la nivelul fermierilor,
respectiv cresterea productiei agricole folosind mai putine resurse si input-uri, intr-un mod care
protejeaza mediul. Prin proiectul “"REALIZAREA PLATFORMEI MODULARE ROBOTICE AUTONOME
ROBO-FERMIER” finantat prin Submdsura 16.1a “Sprijin pentru infiintarea si functionarea
grupurilor operationale (GO), dezvoltarea de proiecte pilot, produse si procese in sectorul
pomicol” Programul National de Dezvoltare Rurald, SCDP Baneasa, contribuie la dezvoltarea
unei solutii care urmareste un impact semnificativ asupra protectiei mediului si asigurarea
eficientei economice a exploatatiei pomicole prin folosirea TIC respectiv realizarea unei
platforme modulare robotice autonome, capabila s3a execute urmatoarele operatiuni
tehnologice: lucrari de intretinere a plantatiei prin cosirea/tocarea buruienilor dintre randurile
de pomi si dintre pomi pe rand; monitorizarea starii de sanatate a plantatiei; aplicarea localizata
a produselor de combatere boli si ddunatori. A fost dezvoltat MVP (Minimum Viable Product) si
modulul pilot care inglobeaza”best available tehnologies” BAT, hardware si software, acestea
urmand a fi cercetate, dezvoltate si integrate in modulul experimental astfel incat rezultatul
final sa fie un robot autonom, inteligent, rezistent si adaptabil, capabil sa raspunda nevoilor
fermierilor pomicultori.
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ACTIVITATEA ANTIMICROBIANA A AGENTILOR DE COMBATERE BIOLOGICA FATA
DE BOTRYTIS CINEREA LA CAPSUN

Sorina DINU*?, Lavinia Nicoleta BARBU'2, Viorel FATU!
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Cuvinte cheie: Botrytis cinerea, uleiuri esentiale, eficacitate, capsun

Fructele de capsun sunt printre cele mai raspandite si consumate bace, datorita
calitatilor organoleptice placute si valorilor nutritive remarcabile Tn ceea ce priveste continutul
in minerale, vitamina C, folati si substante fenolice. Cu toate acestea, fructele sunt foarte
delicate si perisabile sub actiunea diferitilor patogeni pre/post recoltare, cel mai important
fitopatogen fungic fiind Botrytis cinerea care cauzeaza putregaiul cenusiu. In prezent, utilizarea
fungicidelor sintetice rdamane cea mai eficienta si mai comuna metoda de combatere a
putregaiului fructelor si legumelor. Tn ultimii ani, interesul cercetdtorilor si al industriilor
alimentare este indreptat catre dezvoltarea de metode alternative de control al bolilor fungice,
cu un impact redus asupra mediului si sanatatii omului. Aceste alternative includ, printre altele,
utilizarea de microorganisme antagoniste, in special bacterii si drojdii, dar si compusi naturali
cum sunt extractele vegetale si uleiurile esentiale obtinute din plante, folosite pentru
proprietatile lor antimicrobiene sau pentru inducerea rezistentei in apararea plantelor.

Scopul acestui studiu a fost testarea in vitro si in vivo a eficacitatii unor uleiuri esentiale si
tulpini bacteriene producatoare de compusi volatili, in controlul putregaiului cenusiu cauzat de
ciuperca fitopatogena B. cinerea la capsun.

Material si metode. Patogen fungic. Ciuperca fitopatogena B.cinerea, izolata de pe fructe
de capsun cu putregai, colectate de la plantele din cadrul experimentului amplasat Tn campul
ICDPP. Inoculul fungic a fost obtinut prin cultivarea fitopatogenului in mediu YPD lichid, incubat
la 25°C, timp de 10 — 14 zile, in scopul obtinerii unei sporuliri cdt mai bogate.

Material vegetal. Fructe proaspete de capsun (Fragaria x ananassa cv. Magic), recoltate
in perioada mai-iunie din cultura experimentald, selectate fructele necontaminate cu ciuperci si
aspect uniform in ceea ce priveste culoarea si forma.

Uleiuri esentiale (UE). Au fost testate in vitro cinci UE: |lamaie (Citrus limonum Risso.),
menta (Menta piperita), lavanda (Lavandula angustifolia), cuisoare (Syzygium aromaticum) si
lemongrass (Cymbopogon citratus), pentru activitatea antimicrobiana fata de B. cinerea, prin
metoda de difuzie in disc. Discuri sterile de hartie de filtru (@ 5 mm), plasate pe suprafata
agarului nutritiv la o distanta de 30 mm fata de miceliul calibrat, au fost impregnate cu 20 pL UE.
Placile inoculate au fost incubate la 25°C, timp de 5 zile. Activitatea antimicrobiand a fost

23


mailto:dinu.sorina@icdpp.ro

evaluata prin masurarea zonei de halou dezvoltata in jurul discului si, ulterior calculata rata de
inhibitie.

Inocul antagonist. Au fost testate patru tulpini bacteriene producatoare de volatile,
cultivate in Luria Bertani lichid, incubate cu agitare la 28°C, timp de 48 ore. Ulterior, 100uL
suspensie celulara (1x10’celule/ml) au fost dispersati pe placi cu YPD agar (¢ 9 cm), utilizate in
testul in vivo. Activitatea antimicrobiand a fost testatd conform metodei lui Huang (Huang si
colab., 2011), fiind utilizate cate cinci fructe de cdpsun/varianta tratament. Alicote de 100 pl
suspensie conidiala (1x10°conidii/ml) au fost dispersate pe fiecare cdpsund cu o pompa de
pulverizat. Fructele de capsun infectate si 1-2 placi cu cultura de antagonist (cu capacul
indepdrtat) au fost introduse intr-un vas petri mare (@ 200 mm). Simultan, au fost realizate placi
martor constand in fructe infectate cu B. cinerea, fara tratament cu volatile. Cutiile, sigilate cu
parafilm pentru mentinerea umiditatii care favorizeaza atacul de putregai, au fost incubate la
25°C, timp de 3 zile. Fructele de capsun cu simptome de putregai cenusiu din fiecare cutie au
fost evaluate individual pentru severitatea bolii utilizdand o scala de la 0 la 8 unde: 0 = fructe
sanatoase; 1 < 12.5%; 2 = 12.6 - 25,0%; 3 =25,1-37,5%; 4 = 37,6 - 50,0%; 5 = 50,1 - 62,5%; 6 =
62,6 - 75,0%; 7 = 75,1 - 87,5% si 8 reprezinta 87,6 - 100% din suprafata putreda.

Rezultate. Cea mai buna activitate antimicrobianda a fost observata in cazul uleiului
esential de mentd, care a manifestat un efect inhibitor total asupra cresterii miceliului fungic,
urmat de lemongrass si cuisoare, care au avut un efect de inhibare de 82% respectiv, 69%.

Tn urma testdrii activitatii antimicrobiene a tulpinilor bacteriene antagoniste, cea mai
buna activitate de inhibare volatila a avut-o tulpina Rap2.1d de Pseudomonas fluorescens, care a
redus semnificativ severitatea bolii in proportie de 85%.

Concluzii. Uleiul esential de menta a avut cea mai buna activitate antimicrobiana in testul
in vitro; evaluarea efectului inhibitor in vivo al compusilor volatili a evidentiat tulpina Rap2.1d
de P. fluorescens; aplicarea produselor biologice pe baza de uleiuri esentiale poate fi o
alternativa la tratamentele clasice, cu potentiale avantaje pentru limitarea pagubelor produse
de putregaiul cenusiu, in sistem ecologic.

Acest studiu a fost finantat de Ministerul Agriculturii si Dezvoltdrii Rurale — MADR in cadrul Proiectului HG
4689 “Solutii ecologice pentru reducerea riscurilor sanitare la cultura capsunului”
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FROM STORED CEREALS
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Grain cereals postharvest contamination with spoilage fungi, both pathogenic and
saprotrophic, poses a real threat for food safety worldwide causing important economic losses
for global agriculture. Cereals are natural substrates for fungal development due to their
nutritional composition rich in starch and protein, providing necessary carbohydrate and
nitrogen sources for moulds’ development. Among plant fungal diseases, those affecting stored
cereals represent a huge problem in terms of food security and safety. The limited availability of
physical methods and chemical pesticides to control mycotoxigenic fungi and to reduce food
and feed mycotoxin contamination impose alternative approaches, such as the use of beneficial
fungi as an active ingredient of biological control products. The use of specific microorganisms
for the control of pathogens and plant pests is an environmentally friendly approach to
overcoming the inconveniences caused by the excessive use of chemical pesticides. Fungal
species belonging to Trichoderma genus are filamentous imperfect saprophytic soil fungi, well
known for their biotechnological potential due to their antagonistic capacity exerted either
indirectly, by competing for nutrients and space, modifying the environmental conditions, or
promoting plant growth and plant defensive mechanisms and antibiosis, or directly, by
mechanisms such as mycoparasitism, thus are widely used as biopesticides.

Aim: The present study aimed to assess the occurrence of fungi responsible for grain
cereals spoilage and also the biological control capacity of two native strains of Trichoderma
spp., T. viride Tv20 and T. harzianum Td85 against the main phytopathogens associated with
stored agricultural products.

Material and methods: For the mycoflora evaluation, the biological material consisted in
over 200 cereals samples and both classic and molecular techniques were used for the isolation
and morphological characterisation of fungal strains. The assessment of Trichoderma spp.
biocontrol capacity against twelve mycotoxigenic fungal strains was performed by dual culture
method using Trichoderma viride - Tv20 and T. harzianum Td85 strain from RDIPP collection.

Results: A relatively high fungal diversity was observed across the analysed grains
samples, the mycotoxigenic mycoflora detected on stored cereals being dominated by three
important genera: Aspergillus, Fusarium, Penicillium. Both Trichoderma spp. strains exerted a
strong antagonistic activity against the selected phytopathogenic fungi, limiting their growth
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and development. The Tv 20 strain showed an inhibitory activity against Fusarium species in a
percentage of 65.7% to 75.4% Aspergillus species were inhibited by 68.2% to 95%, while
Penicillium spp. was limited from 86.66% to 88.9%. In the variants with the Td85 strain, the
Fusarium species were inhibited in a percentage between 62.6 % and 90% and Aspergillus
strains were limited in percentage between 68.23% and 92%. Also the Penicillium species were
very susceptible to Td85 fungicide effect, their mycelial growth being inhibited over 81.33%.

Conclusions: Our study regarding the stored cereals associated mycoflora, established
that Aspergillus spp. Fusarium spp. and Penicillium spp. are the predominant species. The
detection of these fungal species is of major importance, as most isolated species are
potentially producing mycotoxins such as: aflatoxins, fumonisins, ochratoxin A, zearalenone and
deoxynivalenol which represent a serious problem worldwide, causing many negative effects on
human and animal health. Native Trichoderma spp. exerted an efficient biocontrol activity
against the phytopathogenic fungi, limiting their growth and development. The use of biological
control in management disease system is a viable alternative to limit the incidence of spoilage
fungi, in the context of European Commission Regulations regarding the restriction/limitation of
chemical based plant protection products uses.

Acknowledgments: The studies were conducted within the project 4660/2018 “Reducing
biotic risks in stored agricultural products in order to increase food security”, founded by The
Ministry of Agriculture and Rural Development.
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Soil is a reservoir of microorganisms including microfungi that play a key role as
saprotrophs, plant mutualists, symbionts, decomposers, pathogens and excellent bio-indicators
of soil quality. The diversity of soil fungi communities is influenced by products used in the life
cycle of each crop. This study aimed to evaluate the diversity of soil fungal community in bean
and bell pepper crops under two plant protection methods i) diatomite in three different doses
and biological control agent Trichoderma asperellum Td85 strain. For bean crop the T4 was not
applied.

Material and methods: Bean variety “Menuet” and bell pepper variety “Buzau 10” were
used in the experiment. Treatments were 75, 150 and 300, kg ha* diatomite and three grams of
bioinoculant Trichoderma asperellum Td85 strain inoculated calcium alginate per plant (1x107
ml!) and not-treated plots. For bean, treatments were the same with the mention that
bioinoculant was not applied. Colonization frequency CF% was calculated number of colonies of
an OTU / total number of petri dishes sampled x 100. For the diversity of soil fungi, Margalef
index, Shannon index and Simpson’s dominance index were used

Results: After soil isolation for bean crop resulted 461 colonies clustered in 49 OTUs

while for pepper resulted 436 colonies clustered in 56 OTUs. Pepper crop had a higher activity
of soil fungi compared to bean crop, fact evidenced by a higher index of Simpson 1-D
(evenness), Shannon (richness and the evenness) and Margalef (richness) tests. Even if
treatment with Trichoderma sp. wasn't applied on bean crop, the fungus was present in the soil
naturally and had the highest value of CF% (colonization frequency).
Conclusions: Pepper crop had a higher activity of soil fungi compared to bean crop, fact
evidenced by the higher values of Simpson 1-D (evenness), Shannon_H (richness and the
evenness) and Margalef tests (richness) indices. Even if treatment with Trichoderma sp. wasn't
applied on bean crop, the fungus was present in the soil naturally and had the highest value of
CF% (colonization frequency).

Acknowledgements: This work was supported by a grant of the Romanian Ministry of
Research and Innovations, project number PN-111-P1-1.2-PCCDI-2017-0659 PCCDI, PNCDI IlI.
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The use of microbial bio-pesticides and their successful integration in the integrated
management of diseases or pests together with other techniques cannot be achieved without
prior testing in various compatibility studies. The entomopathogenic fungus Beauveria bassiana
(Balsamo) Vuillemin is a capable alternative control agent against the important pests.
Treatment of soil containing inoculum of entomopathogenic fungus can antagonize and reduce
the infectivity of conidial inoculum (Ignoffo et al., 1975). In order to use mycoinsecticides based
on B. bassiana in integrated crop protection, chemical pesticides must be compatible with the
entomopathogenic fungus.

Objective: To find if these formulations can be used in soils inoculated with
entomopathogenic fungus.

Purpose: To determine the effects of three herbicides on mycelial growth and
sporulation of a selected strain of B. bassiana.

Materials and methods: One strain of B. bassiana was tested both on solid and liquid
media containing the pesticides. The formulations with Isoxaflutole 225 g/L + Thiencarbazone-
methyl 90 g/L + cyprosulfamide (safener) 150 g/L (P1), Nicosulfuron 40g/L (P2) and
dimethylamine salt 600g/L (P3) were tested at three different concentrations (field
recommendation- FR, half and twice the FR). On the solid media, the radial growth of the fungus
was measured for 12 days. On the liquid media mycelial biomass was weighted after 7 days of
incubation on a rotary shaker.

Results: The pesticide P3 significantly inhibited the vegetative growth of B. bassiana in
both culture media at tested concentrations. In liquid media, mycelial growth was stimulated by
P1 and P2 at different concentrations. No significant differences caused by P1 and P2 compared
to control of radial growth was detected.

Conclusions. The P1 and P2 formulations can be integrated in maize IPM programs for a
B. bassiana inoculum conservation strategy, since these products are compatible with the
entomopathogenic fungus Beauveria bassiana. Further in vivo studies are necessary to establish
if P3 formulation can cause damage to field populations of entomopathogenic fungi.
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of the entomopathogenic fungus Nomuraea rileyi to chemical pesticides used on soybeans.
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EFECTUL RECEPARII BUTUCILOR BOLNAVI DE VITA DE VIE ASUPRA REDUCERII
INFECTIEI DE FITOPLASMA

Constantina CHIRECEANU!?, Roxana-Violeta MUSTATEA!,
Teodor PODRUMAR?, Daniela DOBROMIR?
lInstitutul de Cercetare Dezvoltare Pentru Protectia Plantelor Bucuresti
2Statiunea de Cercetare Dezvoltare Pentru Viticultura si Vinificatie Minis
cchireceanu@yahoo.com
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ingélbenirea vitei de vie de naturd infectioasd este una dintre cele mai grave boli ale vitei
de vie. Patogenii asociati cu acest tip de boala sunt microorganisme numite fitoplasme (engl.
Phytoplasmas) clasificate provizoriu in genul Candidatus Phytoplasma (Ca. P.) a caror
descoperire a fost facuta in 1967 in Romania si Japonia. Fitoplasmele sunt bacterii fara perete
celular transmise de insecte, a caror viata se desfasoara in tesutul floemic al plantelor si
hemolimfa insectelor vectori. Cicadele care se hranesc din tesutul floemic al plantelor realizeaza
raspandirea fitoplasmelor la vita de vie. Un complex de fitoplasme sunt asociate cu ingalbenirea
infectioasa a vitei de vie, dintre care doua sunt cele mai importante, Flavescenta aurie
(Flavescence doree) cauzatd de fitoplasma cu acelasi nume si innegrirea lemnului (Bois Noir)
cauzata de fitoplasma stolburului.

Scop: Evaluarea efectului aplicarii operatiunii de recepare a butucilor de vita de vie
bolnavi asupra reducerii infectiei cu fitoplasma.

Material si Metode: in septembrie 2020, un numér de 26 de butuci din soiul Chardonnay
grav afectati de simptome specifice infectiilor cu fitoplasma au fost tdiati experimental la cca 30-
40 cm deasupra solului. Experimentul a avut loc intr-o plantatie infiintata in 2012 in podgoria
Minis-Maderat, plaiul Covsant. Tn 2021 toti butucii recepati au format l3stari fird s3 prezinte
simptome de fitoplasma. in primavara anului 2022 la pornirea in vegetatie, din |3starii formati s-
au pastrat unu sau doi lastari pentru formarea noului butuc. Evaluarea starii fitosanitarea a
butucilor recepati comparativ cu cei sanatosi s-a facut prin observatii perioadice in 2021 si 2022.
Pentru a pune in evidenta diferenta de potential agroproductiv si modul in care s-au recuperat
butucii recepati, in perioada de recoltare s-a evaluat productia de struguri realizata per butuc
recuperat comparativ cu productia per butuc bolnav si butuc sanatos.

Rezultate: Tn anul 2021, butucii recepati au format I&stari noi cu foliajul sdnatos fara sa
prezinte manifestari ale simptomelor specifice ingdlbenirilor fitoplasmice (colorarea frunzelor
din verde in galben, rasucirea frunzelor sau scurt-nodarea lstarilor). Tn 2022, toti butucii
recepati s-au dezvoltat fara simptome de ingdlbenire. Dintre acestia, un procent de 90% au
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produs struguri sandtosi in cantitati variabile, asemenea butucilor sanatosi, iar 10% nu au
produs struguri.

Concluzii. indepartarea din plantatii a butucilor de vitd de vie bolnavi, ca masurd de
combatere a ngalbenirii vitei de vie datorate fitoplasmozelor, este considerata in literatura de
specialitate Tntotdeauna oportuna mai ales atunci cand plantele sunt tinere, interventia fiind
facuta de la semnalarea primelor manifestari ale simptomelor, dar si cand simptomele sunt deja
grave. Eficienta masurii depinde de tipul de fitoplasma prezenta in vita, FD sau BN. Faptul ca
butucii de vita de vie identificti bolnavi iTn 2020 au fost recuperati si redati productiei Tn doar 2
ani constituie un avantaj, in caz contrar, acesti butuci trebuiau sa fie eliminati din plantatie
conform legislatiei Europene, replantarea altora ar fi fost costisitoare si butucii ar fi intrat pe rod
in anul 4 de la plantare. Prin urmare o reducere cu 2 ani ar trebui sa constituie un beneficiu
pentru practica viticola.

Cercetdrile au fost finantate de Ministerul Agriculturii si Dezvoltdrii Rurale prin Programul
Sectorial 2019-2022, proiect ADER 7.3.8.

Effect of cutting the stem of diseased vines on reducing phytoplasma infection. Keywords:
grapevine, phytoplasma, pollarding. The Grapevine Yellows, a complex of diseases of infectious
nature, are some of the most important afflictions of grapevine. The pathogens associated with
these diseases are microorganisms called phytoplasmas, temporarily classified in the genus
Candidatus Phytoplasma (Ca. P.), and were first discovered in Romania and Japan in 1967.
Phytoplasmas are bacterias that lack a cell wall transmitted by insect vectors. Their lifecycle
takes place inside the phloem of various diseased plant species and in the hemolymph of
insects. The planthoppers and leafhoppers that feed from the plants' phloem tissue are the
vectors that spread the phytoplasmas to grapevine plants. The most important infectious
Grapevine Yellows are Flavescence dorée (FD) generated by the phytoplasma with the same
name and Bois noir (BN) caused by the stolbur phytoplasma.

Aim: To evaluate whether the operation of stem cutting reduces the phytoplasma
infection in affected grapevine plants.

Materials and methods: In September 2020, a number of 26 Chardonnay grapevine
plants severly affected by symptoms specific to phytoplasma infection were cut at a height of
30-40 cm above ground. The experiment was conducted in a plantation established in 2012 in
the Minis-Maderat vineyard (Covasant). Periodic observations were made in 2021 and 2022, to
compare the health status of the cut vines and uncut ones. In spring of 2022 at the beginning of
the vegetation, out of the shoots formed in 2021, one or two were kept to form the new
cordons. In order to distinguish the production potential and the remission ability of the cut
vines, during the harvesting period in 2022, the grape production per plant was evaluated,
comparing the cut vines with diseased and healthy plants' outputs.

Results: In 2021 the all experimentaly cut vines formed new shoots with healthy foliage
without the symptoms specific to phytoplasma infection like yellowing of the leaves, downward
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rolling of the leaves or short internodes. In 2022, all cut vines had a healthy development
without symptoms of yellowing diseases and of these 90% produced healthy grapes in variable
guantities similar to normal ones, while 10% did not produce any grapes.

Conclusions: In specialized literature, the elimination of diseased vines from the
plantation is one of the best phytosanitary measures to control the phytoplasma infection. The
measure is especially effective when the plants are young, or when they manifest the first
yellowing symptoms but also when the symptoms are advanced. The efficiency of this measure
depends on the phytoplasma species present in the grapevine, FD or BN. The fact that in our
study, the plants identified to be phytoplasma affected in 2020 were recovered and restored for
grape production in just 2 years is an advantage because otherwise, in conformity with
European legislation, the vines would have been eliminated from the plantation. Planting of
new vines is expensive and the first grape production take place after four years. In conclusion a
decrease with 2 years of the recovery period represents a benefit for the viticultural practice.

The research was financed by the Ministry of Agriculture and Rural Development through the
Sectorial Program 2019-2022, project ADER 7.3.8.
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Fuzarioza este o boala foarte pagubitoare atat pentru cereale, cat si pentru plantele
legumicole, produsa de mucegaiuri cu potential micotoxigen din genul Fusarium (Link, 1809).
Speciile fitopatogene responsabile pentru fuzarioza, pot cauza infectii in diferite fenofaze ale
culturii, reducand potentialul productiv al plantelor sau cauzand goluri in culturd. insd, pierderile
economice nu se rezultd numai la diminuarea recoltelor, uneori este depreciata si calitatea,
facand recolta improprie pentru consum sau hrana animalelor, datoritda contaminarii cu
micotoxine. Pentru prevenirea fuzariozei, exista numeroase produse comerciale de protectia
plantelor, unele avand in compozitie un amestec de substante active ce fac produsul cu mult
mai eficient.

n prezent, la nivel mondial se vorbeste de necesitatea reducerii necesarului de produse
de protectia plantelor obtinute prin sinteza chimica, iar una dintre masurile propuse este
reducerea dozelor de substantd activa, daca se mentine eficacitate (Kalyabina si colab., 2021).
Astfel, in lucrarea de fata este studiata actiunea fungicida a unor produse comerciale, testate in
doze diferite, asupra cresterii in vitro a unor mucegaiuri fitopatogene din genul Fusarium.

Scop si obiective: In acord cu tendintele actuale de reducere a cantititilor de fungicide
de sinteza, scopul prezentei lucrari a fost testarea eficacitatii de reducere a cresterii nor tulpini
patogene din genul Fusarium, prin aplicarea unor fungicide comerciale in doza redusa,
comparativ dozei uzuale de aplicare.

Materiale si metode: Tn cadrul studiilor de laborator au fost utilizate sase mucegaiuri
fitopatogene din genul Fusarium: F. culmorum tulpinile FC 46, FC 1056 si FC 1471, F.
graminearum tulpinile FG 96 si FG 183 (tulpina de referinta DSM 4527), respectiv F. oxysporum
f.sp. radicis lycopersici tulpina FORL (tulpina de referinta ZUM 2407). Pentru inhibarea cresterii
acestor fitopatogeni au fost utilizate 3 fungicide chimice comerciale in doza recomandata in
prezent pentru utilizarea in tratamentele fitosanitare contra fuzariozei, dar si in doza redusa.
Pentru a facilita realizarea testelor in vitro, pesticidele au fost incorporate in mediul Cartof-
Glucoza-Agar (CGA), iar fungii au fost Tnsdmantati la suprafata substratul de cultura solidificat.
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Comparativ variantelor test au fost pregatite culturi martor, pe mediu CGA fara adaos de
pesticide. Cresterea mucegaiurilor a fost urmarita pe parcursul a 10 zile de incubare la 25°C.
Determinari biometrice au fost realizate la 5, 7 si 10 zile de incubare, prin masurarea razei de
crestere a fungilor pe CGA respectiv pe CGA suplimentat cu pesticide. Eficacitatea de inhibare a
cresterii fungilor a fost calculata folosind algoritmul propus de Lahlali and Hirji (2010).

Rezultate: Tulpina de referinta Fusarium graminearum FG 183 a avut cresterea miceliana
complet inhibata in primele 5 zile de incubare in prezenta fungicidului PC2, atat la concentratia
uzuald de tratament, cat si la cea redusa. Fungicidul PC1 testat la doza recomandata de
tratament (doza uzuala), a fost mai putin eficace decat celelalte doua produse testate (PC2 si
PC3), chiar aplicate in doza redusa. Produsele comerciale PC2 si PC3 au demonstrat o eficacitate
de inhibare de peste 90% a cresterii tulpinilor de fungi fitopatogeni F.culmorum FC 46, FC 1056
si FC 1471. Produsul PC3, a inhibat in aceeasi masura cresterea patogenilor F. culmorum FC46,
FC 1471 si FC 1056, atunci cand a fost testat la doza redusa, comparativ dozei uzuale de
tratament. Testat fata de F. graminearum FG 183 diferenta de inhibare a fost de 4% intre doza
uzuala si doza redusa de tratament.

Concluzii: Doua dintre produsele fitosanitare testate (PC2 si PC3), au oferit o eficacitate
de inhibare de peste 80% pentru 4 tulpini fitopatogene (FC46, FC 1056, FC 1471 si FORL), dintr-
un total de sase tulpini fungice testate. Utilizarea acestor produse fitosanitare in doze reduse cu
25-30% fata de cea uzuala, mentine eficacitatea de inhibare a cresterii fitopatogenilor. Acest
aspect este in concordantd cu necesitatea asiguradrii protectiei plantelor si calitatii culturilor
agricole, folosind metode cu impact negativ redus asupra ecosistemului.
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TRATAMENTELOR CHIMICE - minireview

Marian LIXANDRU?, Sergiu FENDRIHAN?
nstitutul de Cercetare-Dezvoltare pentru Protectia Plantelor Bucuresti Romania
ZUniversitatea de Vest" Vasile Goldis", Arad Romania
lixandrumarian@yahoo.com

Cuvinte cheie: Vitis vinifera, mana vitei de vie, agenti de combatere biologica

Mana vitei de vie - Plasmopara viticola (B. et C.) Berl. et De Toni) este una dintre
principalele boli fitopatogene ale strugurilor care produce pierderi importante de recolta.
Utilizarea unor cantitati mari de pesticide printre care si produsele care contin cupru pentru
combaterea bolilor la plantele agricole, este restrictionatd de Regulamentul UE N 1473/2002. In
cursul perioadei de vegetatie, in culturi, pentru combaterea bolilor, se folosesc aproximativ 12-
15 tratamente cu pesticide, sau chiar mai multe (Pertot et al.2018). Organizatia Internationala a
Viei si Vinului a constatat ca in Europa se folosesc aproximativ 70.000 t de fungicide la 3,8 mil
hectare cultura vitei de vie (Compant et al, 2013).

Scop: de a trece in revista posibilitatile de combatere biologica a patogenului manei vitei
de vie P. viticola pe care le ofera literatura de specialitate.

Obiective: Promovarea combaterii biologice a manei vitei de vie ca alternativa
sustenabila la tratamentele chimice, si utilizarea Tn practica viticola din tara noastra.

Material si metode: Lucrarea reprezinta o analiza a unor rezultate prezentate in literatura
de specialitate pentru a se arata existenta posibilitatii de combatere biologica a manei vitei de
vie.

Rezultate: Metoda de combatere biologica a manei vitei de vie.este din ce in ce mai
utilizata in practica agricola internationald. Adesea, cand conditiile climatice, umiditatea si
temperatura, sunt foarte favorabile pentru aparitia si manifestarea bolii, tratamentul chimic are
o eficientad scazuta iar acest fitopatogen (mana vitei de vie) produce daune foarte mari, inclusiv
ca urmare a formarii de tulpini rezistente. Metoda de combatere biologica a manei vitei de vie
cu ajutorul microorganismelor -bacterii si ciuperci -care pot inhiba prin prezenta lor, direct sau
indirect cresterea si multiplicarea ciupercii fitopatogene, precum si faptul ca au fost deja testate
sute de tulpini de microorganisme de catre numerosi cercetatori in domeniu, reprezinta o
alternativa viabila la tratamentele deja consecrate sau impreuna cu acestea.

Testul cu peste 1764 de microorganisme a aratat ca doar 5% pot inhiba oosporii si 0,8%
productia de sporangiofori. In sere s-a demonstrat eficienta unor tulpini comerciale precum
Bacillus subtilis, Trichoderma harzianum T 39. Clorostachis rosea plus Trichoderma, faptul ca
sunt eficiente in combaterea manei vitei de vie (Vecchione et al 2007). Unele bacterii
(Streptomyces viridosporum, S.violatus si ciuperci (Trichoderma harzianum, T. viride) au fost
testate pentru controlul Plasmopara viticola (El-Sharkawi et al. 2018).
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Concluzii: Unele bacterii (ex. Streptomyces viridosporum, S.violatus) si ciuperci (ex.
Trichoderma harzianum, T. viride) testate au avut eficienta Tn combaterea ciupercii P. viticola.
Tratamentele cu produse biologice reprezinta alternativa viabila la tratamentele cu pesticide.
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ANALYTICAL STUDY OF THE COLORED TRAPS EFFECTIVENESS IN MONITORING
EPICOMETIS HIRTA (PODA, 1761) SPECIES

Ana-Maria VIRTEIU", Mihaela ROF, loana GROZEA
Department of Biology and Plant Protection, University of Life Sciences "King Mihai I" from
Timisoara
*anamariavarteiu@usab-tm.ro

Keywords: Epicometis hirta, colored traps, effectiveness, attractant solution

In our country, the growing demand for rapeseed, both for the production of biodiesel,
but especially for the food sector, together with the European Union's restrictions on genetically
modified soybeans crops, were the engine of the areas expansion cultivated with rapeseed. But
the practice of super-intensive agriculture, together with farmers' orientation to profit, have
had major consequences on biodiversity, causing a higher incidence of pests and an increased
virulence of diseases. In this sense, in recent years, in the western part of Romania, where the
rapeseed crops are extended over very large areas, they have determined the increasing of pest
populations, Epicometis hirta being among the most important pests during the flowering
period, producing, in years of invasion, great damage with direct influence in reducing the crop
yield

Aim: Recognizing that the potential damage to honeybees and other pollinating insects
during the flowering period, and the use of chemical control measures against Epicometis hirta
adults are limited, instead, the use of colored traps and attractants for mass trapping of adults is
accepted as an alternative control method, the purpose of this work is to evaluate the
effectiveness of colored traps in monitoring this species.

To achieve the goal, the following objectives were drawn: - to highlight the chromatic
preferences of Epicometis hirta species in oilseed rape crops from Carani locality (Timis County)
and to establishing the population dynamics according to the climatic conditions in the studied
area.

Material and methods: In order to establish the effectiveness of chromatic traps with

attractant solution, in monitoring the Epicometis hirta species, in 2021 year, the experimental
field was located at a farm in the Carani area (45°54'33"” N latitude and 21°9'38"” E longitude),
Timis County, after the randomized block method, with 3 repetitions, each plot size being of 350
m2. The Umberto hybrid from KVS, which is a semi-late hybrid, was used.
The observations were carried out for a period of 35 days - from the first flower opening stage
(BBCH code - 50/55) until the first pod and seed development stage (BBCH code - 69/71), with a
collection periodicity of every 72 hours (3 days). The biological material was collected with the
help of colored pan trapping methods with atraHIR attractant solution, produced by the Ana
Ripan Institute of Chemistry Cluj — Napoca.
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Results: Over the last 20 years a lot of research has been done so that a significant
number of colors from yellow and neon yellow to coral, brown, pink, green and of course blue
have been evaluated to prove what is the color preferred by Epicometis hirta species. So, during
the present study a total of 236 adults were attracted by the colored traps. The number of
individuals collected with blue colored traps is higher than in the case of those collected with
white traps and statistically significant differences were found (p=0.009 < 0.05).

Another aspect observed in the research was the moment of collecting the highest
number of specimens, namely in the first 24 hours after the placement, respectively the change
of the trap/floral attractant. Thus, this study confirms that Epicometis hirta uses both the visual
stimulus, i.e. the color, and the chemical stimulus, in this case the floral attractant, in identifying
the host plant.

Analyzing the influence of temperature and atmospheric humidity on the evolution of the
average number of Epicometis hirta adults, it was found that the highest number of specimens
was recorded on May 6, characterized by an average temperature of 14.6°C and an atmospheric
humidity of 58%.

Conclusions: In 2021, in the western part of Romania, the most important pest of the
oilseed rape crop, in the flowering phenophase, was Epicometis hirta. The most specimens, 163,
were collected with the help of blue traps. Results highlight the effectiveness of blue traps with
atraHIR floral attractant in monitoring and mass trapping of Epicometis hirta adults. The flight of
Epicometis hirta adults started in the last decade of April and lasted until the last decade of
May, corresponding to the flowering phenophase.
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THE EVOLUTION OF THE METCALFA PRUINOSA, NEZARA VIRIDULA AND
HALYOMORPHA HALYS SPECIES SINCE THE FIRST REPORTING IN
AGROECOSYSTEMS IN ROMANIA

loana GROZEA¥*, Maria Alina COSTEA, Ramona STEF, Ana Maria VIRTEIU
Department of Biology and Plant Protection,
Universitatea de Stiintele Vietii “Regele Mihai |” din Timisoara
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Key words: Pest, Metcalfa, Halyomorpha, Nezara, agroecosystem, evolution, host plant.

After more years since the first notification, the following species of pests are still
present in agroecosystems in Romania: Metcalfa pruinosa, Nezara viridula and Halyomorpha
halys. The high polyphagism, the easy adaptability to new areas and host plant species as well
as the lack of a well-defined strategy to fight are characteristics that have contributed to
maintaining an active population that still produces damage.

Aim. Through the present paper, we have proposed to bring attention to their evolution
since their first signaling on various plant species from various agroecosystems. We also focused
on the current analysis of the numerical level of the active and inactive stages and the damages
produced in agricultural and horticultural crops in the west of the country, in period 2020-2022.
Results: As a result of the evolution study, it was found that all 3 targeted species are still
present on a large number of plant species from agro-horticultural crops compozition (both in
open or closed spaces). The active stages meaning larvae (nymphs) and adults and inactive
(eggs) were observed on the analyzed plants and their level was high especially in the species of
Metcalfa and Halyomorpha, while the species of Nezara registered a slight decrease. Thus, the
damages produced were commensurate with the numerical level. Continuous monitoring of
these highly agile polyphagous pests is necessary to prevent the gradual increase in populations
in public places (parks) and the extension to plants in agroecosystems.
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DIVERSITATEA S| ABUNDENTA FAUNEI SPECIILOR DEFOLIATOARE iN DIVERSE
CONDITII ALE UNOR LIVEZI DE MAR

Madalina RADULEAL, lonut Cristian POPA?, Raluca GEORGESCU?, Marian STOIANZ,
Cecilia BOLBOSE3, Maria IAMANDEI*"
! nstitutul de Cercetare-Dezvoltare pentru Protectia Plantelor, Bucuresti, Romania
2 Statiunea Didactica Belciugatele-Ferma Moara Domneasca
3Statiunea de Cercetare-Dezvoltare pentru Pomicultura Voinesti
*maria_iamandei@yahoo.com
Cuvinte cheie: defoliatori mdr, lepidoptera, coleoptere defoliatoare, livezi mdr

Marul (Malus domestica) este o cultura sensibila la atacul daunatorilor, pe langa speciile
majore precum viermele marului, afidele si paduchele din San Jose, exista un complex destul de
larg de insecte daunatoare care in anii favorabili pot crea probleme serioase in livezi.

Scop si obiective: Obiectivul acestei cercetari a fost de a obtine cunostinte de interes
practic cu privire la incidenta speciilor de insecte care afecteaza foliajul culturilor de mar in
diferite conditii ecopedoclimatice in scopul imbunatatirii masurilor de protectie fitosanitara.

Material si metode: Monitorizarea insectelor defoliatoare s-a desfasurat in trei plantatii
experimentale de mar, pe diferite soiuri, la S.C.D.P. Voinesti, Statiunea Didactica Belciugatele-
Ferma Moara Domneasca si S.C.D.P. Baneasa. Observatiile in cele 3 livezi au fost facute in anul
2021 la fiecare 7-10 zile, din aprilie pana la inceput de octombrie. Au fost examinate cate 20
ramuri in fiecare livada, fiind inregistrate/notate fiecare exemplar adult prezent pe foliajul
pomilor. De asemenea, au fost colectate probe constand in 100 de frunze alese aleatoriu care
au fost aduse in laborator. A fost calculat procentul de frunze atacate, cele cu simptome de atac
fiind introduse in crestere pentru obtinerea de adulti in vederea determinarii la nivel de specie.

Rezultate: Fauna de specii identificate Tn anul 2021 la cultura de mar a fost reprezentata
per ansamblu de 3 specii de coleoptere Phyllobius pomaceus, P. oblongus (Coleoptera
Curculionidae) si Epicometis hirta (Coleoptera:Scarabaeidae), si un numar mare de lepidoptere,
respectiv: Phyllonorycter blancardella (Lepidoptera: Gracillariidae), Stigmella incognitella
(Lepidoptera: Nepticulidae), Hyphantria cunea (Lepidoptera:Erebidae), Leucoptera malifoliella,
Lyonetia clerkella (Lepidoptera:Lyonetiidae), si 6 specii de tortricide: Adoxophyes orana, Archips
rosanus, Choristoneura rosaceana, Clepsis consimilana, Pandemis heparana si Acleris minuta. Tn
lucrare sunt analizate diferentele dintre cele trei livezi analizate, Tn ceea ce priveste diversitatea
speciilor precum si momentul aparitiei si abundenta relativa a speciilor comune.

Concluzii: Studiul preliminar privind complexul de specii defoliatoare daunatoare in
livezile de mar a pus in evidenta o diversitate mare a speciilor de lepidoptere, fiind necesara
continuarea cercetarilor pentru o analiza multianuald a dinamicii si abundentei numerice a
acestora.
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SPECII DE CIXIIDAE CUNOSCUTE SAU POTENTIAL VECTORI DE FITOPLASMA
ASOCIATE CU VITA DE VIE

Constantina CHIRECEANU*, Andrei TEODORU, Roxana-Violeta MUST[\]'EA
Institutul de Cercetare Dezvoltare pentru Protectia Plantelor, Bucuresti, Romania
*cchireceanu@yahoo.com

Cuvinte cheie: Hyalesthes obsoletus, Reptalus quinquecostatus, Cixiidae, innegrirea lemnului.

Tnnegrirea lemnului face parte din complexul de boli fitoplasmice care afecteazd vita de
vie numite generic Ingdlbenirile vitei de vie (Grapevine yellows). Rispandirea naturald a
fitoplasmei asociatd cu Tnnegrirea lemnului (Bois Noir, BN), 'Candidatus Phytoplasma solani'
('Ca. P. solani'), este realizata in principal de cicadele din specia Hyalesthes obsoletus
(Auchenorrhyncha: Cixidae). In ultima vreme s-a constatat c si alte specii din familia Cixiidae,
precum Reptalus panzeri si R. quinquecostatus, au rol in rasptndirea acestei fitoplasme.

Boala Tnnegrirea lemnului este raspandita in toate regiunile viticole din Europa, mai
frecventa in Germania, Spania, Croatia, Franta, Ungaria, Serbia, Bulgaria, Ucraina, dar si in
Romania. Principalele simptome ale bolii sunt prezente pe frunze, lastari si ciorchini. La
inceputul perioadei de vegetatie la butucii afectati lastarii au internoduri scurte, lemnul tanar
poate prezenta pustule, mugurii terminali se pot usca, iar inflorirea este mai slaba si
defectuoasa. Mai tarziu frunzele se coloreaza in galben la soiurile cu struguri albi si in rosu la
soiurile cu struguri negri, devin casante si se rdasucesc spre partea interioara sub forma de
triunghi sau poligon. Tnainte de intrarea in repaus lemnul l3starilor bolnavi rimane nematurat,
devenind sensibili la gerurile de peste iarna.

Speciile de Cixiidae implicate in epidemiologia fitoplasmozei BN sunt cicade polifage care
se hranesc pe numeroase specii de plante erbacee cum sunt buruienile din interiorul si din afara
plantatiilor viticole. Cele mai importante trei specii de buruieni care joaca un rol important in
epidemiologia fitoplasmozei BN sunt volbura (Convolvulus arvensis), urzica (Urtica dioica) si
volbura mare (Calystegia sepium), acestea fiind gazde atat pentru fitoplasma cat si pentru
vectorii cixide.

Scop: Identificarea speciilor de Cixiidae prezente in plantatiile viticole din zone viticole din
vest si est ale tarii, precum si evaluarea marimii si dinamicii populatiilor acestora.

Obiective: Dobandirea de cunostinte de interes stiintific si practic pentru imbunatatirea
managementului bolii BN la vita de vie.

Material si metode. Monitorizarea vectorilor a avut loc in plantatii viticole din zona de
est si de vest a tarii in perioada 2016-2018 si 2020-2022. Plantatiile s-au caracterizat prin
material genetic variat si gestionate prin masuri agrotehnice diferite, precum plantatii
abandonate (netratate cu pesticide), plantatii cu soiuri sensibile la fitoplasmoze (Chardonnay,
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Pinot Noir) si plantatii cu diversitate de soiuri (colectii ampelografice). Monitorizarea insectelor
s-a facut folosind capcane galbene adezive pe parcursul intregii perioade de vegetatie.
Majoritatea parcelelor de observatie au prezentat simptome de Tingalbeniri specifice
fitoplasmozelor.

Rezultate: Speciile de Cixiidae identificate in ambele zone viticole au fost H. obsoletus si
R. quinquecostatus. Abundenta anuala a celor doua specii a fost fluctuanta de la o zona la alta si
de la un an la altul. Din totalul capturilor din zona de est a tarii, R. quinquecostatus a reprezentat
90% in perioada 2016-2018 si 88,3% in perioada 2020-2022 iar H. obsoletus a reprezentat 10%,
respectiv 11,7%. Ponderea speciei R. quinquecostatus in totalul capturilor din zona de vest a tarii
a fost intre 94,2% (2016-2018) si 86,6% (2020-2022) pe cand cea a lui H. obsoletus a fost de
5,8%, respectiv 13,4%.

Dinamica capturilor a indicat prezenta in plantatii de la inceputul lui iunie (R.
quinquecostatus) si a treia saptamana din iunie (H. obsoletus) si pana la inceputul lunii
septembrie. Cele mai multe capturi la ambele specii au fost inregistrate Tn luna iulie.

Concluzii: Tn urma monitorizarii celor doud specii de cicade vector pe o perioadd de sase
ani s-a constatat ca prezenta cea mai mare in plantatiile viticole o are R. quinquecostatus atéat
din punct de vedere al abundentei indivizilor cat si al duratei de activitate. Indivizi de H.
obsoletus au fost capturati in numar redus, fapt ce indica probabilitatea ca rolul lui R.
quinquecostatus in epidemiologia fitoplasmozei BN sa fie unul mult mai important.

Cercetdrile au fost finantate de Ministerul Agriculturii si Dezvoltdrii Rurale prin Programul
Sectorial 2019-2022, proiect ADER 7.3.8.

Cixiidae species known or potential vectors associated with grapevine Keywords: Hyalesthes
obsoletus, Reptalus quinquecostatus, Cixiidae, phytoplasma, Bois noir disease. Bois Noir is one
of the diseases collectively called 'Grapevine Yellows' associated with phytoplasma infection in
grapevine. The natural propagation of the phytoplasma 'Candidatus Phytoplasma solani' ('Ca. P.
solani') associated to BN disease in grapevine is carried out mainly by the planthopper
Hyalesthes obsoletus (Auchenorrhyncha: Cixidae). In the past few years other species from the
family Cixiidae like Reptalus panzeri and R. quinquecostatus, prooved to be potential vectors for
this phytoplasma.

BN is present in all grapevine growing areas of Europe, more frequent in countries like
Germany, Spain, Croatia, France, Hungary, Serbia, Bulgaria, Ukraine, including Romania. The
main symptoms of this disease manifest on leaves, shoots, and fruit clusters. At the beginning of
the vegetative cycle the affected shoots display short internodes and sometimes dark pustules
on their surface, the terminal buds show signs of necrosis, the flowering is faulty with flowers
being aborted, withering and falling. Later in the season the leaves turn yellow in white grape
varieties and red in red grape varieties, they become brittle and downward rolling in the shape
of triangles or polygons. At the end of the season the canes are rubbery, not lignified, leaving
the plants sensitive to winter frost.
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The cixid species involved in the Bois Noir epidemiology are polyphagous insects feeding
on a great variety of herbaceous plants found inside and outside vineyards. The three most
important plant species, with a key role in the BN epidemiology are bindweed (Convolvulus
arvensis), nettle (Urtica dioica) and hedge bindweed (Calystegia sepium), hosts for both
phytoplasmas and their insect vectors.

Scope: identifying the phytoplasma vector species from Cixiidae family, present in
vineyards in the western and eastern parts of the country.

Objective: to acquire acknowledge with scientific and practical relevance to improve the
management of Bois Noir disease in grapevine.

Material and methods: The monitoring of vectors took place in vineyards from the
eastern and western parts of the country during two periods 2016-2018 and 2020-2022. The
surveyed plantations were characterized by a variety of genetic material and management
through different agrotechnical measures, such as abandoned vineyards (not treated with
pesticides), vineyards with phytoplasma sensitive cultivars (Chardonnay, Pinot Noir), vineyards
with a variety of cultivars (ampelographic collections). Insect monitoring was done using yellow
sticky traps for the entire vegetative cycle. Most of the allotments in which traps were placed
had vines with symptoms specific for grapevine yellows phytoplasmas.

Results: The Cixiidae species identified from both grapevine growing areas were H.
obsoletus and R. quinquecostatus. The abundance of the two species fluctuated from one area
to the other and from one year to the next. In the eastern part of the country, out of the total
captures R. quinquecostatus represented 90% for 2016-2018 and 88,3% for 2020-2022 and H.
obsoletus represented 10% and 11,7% respectively. In the western vineyards R. quinquecostatus
respresented 94,2% (2016-2018) and 86,6% (2020-2022) while H. obsoletus represented 5,8%
and 13,4% respectively.

The seasonal dynamycs of the captures showed the vector’s presence in the vineyards
starting with June and ending in late September. The maximum for both species was registered
in July.

Conclusions: Following the monitoring activities of the two Cixiidae vector species for the
duration of six years we concluded that the most significant presence in the vineyards was that
of R. quinquecostatus, regarding its abundance as well as the duration of its activity. The H.
obsoletus individuals were captured in lower numbers, which indicates the probability that the
role of R. quinquecostatus in the epidemiology of BN disease is more important.

The research was financed by the Ministry of Agriculture and Rural Development through
the Sectoral Program 2019-2022, ADER project 7.3.8.
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COMBATEREA BURUIENILOR PROBLEMA DIN CULTURILE DE CAPSUN iN DIFERITE
SISTEME DE CULTURA

Marga GRADILA™*, Valentin Marius CIONTU*2, Raluca Monica CRISTEA*?, Daniel JALOBA'?
Ynstitutul de Cercetare-Dezvoltare pentru Protectia Plantelor, Bucuresti
2Universitatea de Stiinte Agronomice si Medicina Veterinard, Facultatea de Biotehnologii,
Bucuresti, Romania
marga.gradila@icdpp.ro

Cuvinte cheie: capsun, folie de plastic, buruieni, erbicide.

Indiferent de sistemul de cultura practicat, plantele de capsun sunt foarte susceptibile la
competitia buruienilor, mai ales in stadiul initial dupa plantare, cand sunt mici, iar irigarea
frecventd oferd conditii ideale pentru germinarea semintelor de buruieni. Tn tara noastrd, in
ultimii ani se practica cultivarea capsunului in sisteme de productie multianuale moderne, in
care plantarea se realizeza pe brazde indltate (25-30 cm 1naltime), acoperite cu folie de
polietilena si prevazute cu un sistem de fertirigare introdus sub folie in sol, la adancimea de 1-2
cm. Buruienile instalate in interiorul tufelor, la culturile multianuale, influenteaza negativ durata
plantatiilor prin debilitarea plantelor sau chiar Tndbusirea acestora, consumul de apa si
substante nutritive, favorizand atacul unor boli si daunatori, influentand negativ coacerea
fructelor. Tehnologia pregatirii terenului si infiintarii culturii, avand ca veriga de baza fertilizarea
organica, favorizeaza cresterea rezervei de seminte de buruieni, predominand in multe zone
speciile monocotiledonate anuale (Echinochloa crus-galli, Digitaria sanguinalis, Setaria spp.).
Dintre monocotiledonatele perene, pirul tarator (Agropyron repens) si costreiul (Sorghum
halepense) provoaca pagube mari datorita capacitatii de inmultire atat prin rizomi cat si prin
seminte. Speciile dicotiledonate anuale se intalnesc frecvent: Chenopodium album (loboda),
Matricaria spp. (musetelul), Sinapis arvensis (mustarul), iar speciile perene cum sunt volbura si
palamida pot provoca pagube deosebite fiind specii agresive si dificil de combatut.

Scop si obiective: |dentificarea buruienilor problema si masuri de combatere a acestora
in 3 sisteme diferite de culturi multianuale de capsun cultivate in conditii de camp.

Material si metode: Cercetarile si determinarile au fost efectuate in judetul Giurgiu, la
Hotarele, Tn cultura de capsun cultivata cu folie de plastic pe randuri si substrat de paie intre
randuri, in comuna Qinacu la cultura de capsun, cu folie de plastic pe randuri si in campul
experimental de la ICDPP-Bucuresti, unde capsunul a fost cultivat fara folie si fara substrat de
paie intre randuri. Au fost efectuate cate 2 determinari pe fiecare rand de capsun, in perioada
2021-2022, cu ajutorul ramei metrice, iar observatiile au vizat densitatea (numar de plante/m?),
participarea (% 1n care fiecare specie participa la imburuienarea generala), frecventa (% in care
fiecare specie a fost prezenta in punctele de observatie), familia, clasa (monocotiledonate,
dicotiledonate) si durata de viata a fiecarei specii.

Rezultate: Sistemul de culturd cu folie de plastic pe randuri si cu strat de paie intre
randuri practicat in comuna Hotarele a asigurat cea mai buna protectie a culturii de capsun fata
de concurenta buruienilor cu conditia ca, dupa recoltat buruienile care rasar prin gaurile de la
folie, pe intervalul dintre randuri si in jurul plantatiei de capsun sa fie distruse.

44


mailto:.gradila@icdpp.ro

in sistemul de culturd cu folie de plastic pe randuri, dar fird substrat de paie intre
randurile de capsun de la Oinacu au fost prezente speciile: Portulaca oleracea, Setaria spp., E.
crus-galli, C. album si Amaranthus retroflexus. Predominanta a fost P. oleracea, numita popular
iarba grasa sau grasitd, o buruiana care se maturizeaza rapid si produce un numar mare de
seminte in conditii favorabile (>240.000 de seminte/planta).

Tn cdmpul experimental fird folie si fira substrat de paie intre randuri cultura de cdpsun
a fost compromisa datorita prezentei speciei Convolvulus arvensis, o specie perena agresiva care
a dominat cultura, sufocand plantele de capsun. Au mai fost prezente: S. halepense, P.
oleraceea, Cirsium arvense, Setaria spp., Daucus carota si Abutilon teophrasti. Cu toate ca in
primadvara, imediat dupa plecarea in vegetatie, cand buruienile erau cat mai tinere a fost aplicat
erbicidul Sultan 50 SC, pe baza de methazachlor 500 g/|, la doza de 1,0 I/ha, rezultatele obtinute
in combaterea volburei au fost modeste fiind necesar aplicarea unui erbicid total in toamna,
dupd cosirea plantelor de cdpsun. Prezenta speciei C. arvensis cu o densitate >50 plante/m? si a
costreiului cu o densitate >20plante/m? s-au dovedit a fi extrem de pagubitoare pentru cultura
de capsun.

Concluzii: Densitatea maxima a buruienilor in culturile de cdapsun, se realizeaza in mai-
iunie, cand capsunul este in fenofaza formarii si coacerii fructelor, de aceea lucrarile manuale si
mecanice pentru combaterea lor ar duce la deprecierea cantitativa si calitativa a fructelor.
Combaterea buruienilor pe cale mecanica si manualda dupa recoltarea fructelor si cosirea
foliajului, lucrare ce se practica in culturile multianuale, este de asemenea dificila, deoarece
viteza de crestere a buruienilor este mare, tufele fiind repede inabusite de acestea. De aceea,
lupta Tmpotriva buruienilor in cdpsunarii trebuie dusa permanent si cu toate mijloacele:
mecanice, manuale si chimice pentru a obtine productii mari si de calitate foarte buna.

Cercetdrile au fost finantate de Ministerul Agriculturii si Dezvoltdrii Rurale in cadrul proiectului
4659/2018 ,Practici imbundtdtite de management integrat pentru combaterea buruienilor din
culturile agricole”.

Problem weeds control in strawberry crops in different growing systems Key words:
strawberry, plastic film, weeds, herbicides. Irrespective of the growing system practiced,
strawberry plants are very susceptible to weed competition, especially in the beginning stage
after planting, when they are small and frequent irrigations provide perfect conditions for the
weed seeds germination. In our country in the last years, strawberry growing has been practiced
in modern multi-year production systems, in which planting is done on raised furrows (25-30 cm
high), covered with polyethylene film and fitted with a fertigation system inserted under the
film into the soil at a depth of 1-2 cm. Weeds emerged inside the cannopies, in perennial crops,
negatively influence the longevity of the plantations by weakening the plants or even
suffocating them, consuming water and nutrients, favoring the infection with diseases and
pests, negatively influencing the ripening of the fruits. The technology of land tillage and crop
establishment, with organic fertilization as the basic link, favors the increase of the weed seed
reserve, so that in many areas the annual monocotyledonous species (Echinochloa crus-galli,
Digitaria sanguinalis, Setaria spp.) prevail. Among the perennial monocotyledonous, creeping
wheat grass (Agropyron repens) and Johnson grass (Sorghum halepense) cause great damage
due to their ability to reproduce by both rhizomes and seeds. Also, the annual dicotyledonous
species are frequently found: Chenopodium album (lamb's quarters), Matricaria spp. (wild
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chamomile), Sinapis arvensis (yellow charlock) and perennial species such as creeping thistle
and field bindweed can cause particular damage, being aggressive species and difficult to be
controlled.

Goal and objectives: The identification of problem weeds and their control measures in 3
different systems of perennial strawberry crops grown under field conditions.

Material and methods: The research and assessments were carried out in Giurgiu County
at Hotarele in the strawberry crop cultivated with plastic film in rows and straws substrate
between the rows, in the village of Oinacu in the strawberry crop with plastic film in rows and in
the experimental field at RDIPP - Bucharest where the strawberry was grown without film and
without straws substrate between the rows. Two determinations were made on each row of
strawberries in the period 2021-2022, using a metric frame and the observations concerned the
density (hnumber of plants/m?), the participation (% in which each species participates in the
general weeding), the frequency (% where each species was noticed at the observation points),
family, class (monocotyledonous, dicotyledonous) and living period of each species.

Results: The growing system with plastic film on rows and with a layer of straws between
rows practiced in the Hotarele village ensured the best protection of the strawberry crop
against the weeds competition, on condition that after harvesting the weeds that sprout
through the holes of the film, on the interval between rows and around the strawberry field, to
be destroyed.

In the growing system covered by plastic film on the rows but without straws layer
between the strawberry rows at Oinacu, the following species were noted: Portulaca oleracea,
Setaria spp., E. crus-galli, C. album and Amaranthus retroflexus. P. oleracea was the
predominant one, it is popularly called purslane or fatweed. This is a weed that reach maturity
quickly and produces a large number of seeds under favorable conditions (>240 000
seeds/plant).

In the experimental field without plastic film and without straws layer between the
rows, the strawberry crop was compromised due to the presence of Convolvulus arvensis, an
aggressive perennial species that endangered the crop, suffocating the strawberry plants. There
were also found: S. halepense, P. oleracea, Cirsium arvense, Setaria spp., Daucus carota and
Abutilon theophrasti. Although in the spring, immediately after the start of vegetation, when
the weeds were as young as possible, the herbicide Sultan 50 SC was applied (methazachlor 500
g/l as active ingredient) at a dose of 1.0 I/ha, the results obtained for field bindweed control
were disappointing, so as it was necessary to apply a total herbicide in autumn after mowing the
strawberry plants. The presence of the species C. arvensis with a density >50 plants/m? and
Johnson grass with a density >20 plants/m? proved to be extremely harmful for the strawberry
crop.

Conclusions: The maximum density of weeds in strawberry crops is achieved in May-
June, when the strawberry is in the phenophase of fruit formation and ripening, therefore
manual and mechanical works to control them would lead to the quantitative and qualitative
devaluation of the fruits. Mechanical weed control and weeding after harvest and haying of the
foliage, which is practiced in perennial crops, is also difficult, because the speed of growth of
weeds is high, the bushes being quickly covered by them. That is why the fight against weeds in
strawberries must be carried out permanently and with all means: mechanical, manual and
chemical in order to obtain high yields and of very good quality.
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ERYNGIUM CAMPESTRE (L.), O BURUIANA INVAZIVA DOMINANTA iN PAJISTEA
PERMANENTA A ORASULUI BAICOI, JUDETUL PRAHOVA

Daniel JALOBA2, Valentin Marius CIONTU2, Raluca Monica CRISTEA?,
Marga GRADILA'*, Nicolae IONESCU3
Ynstitutul de Cercetare-Dezvoltare pentru Protectia Plantelor, Bucuresti
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Cuvinte cheie: buruieni problema, pajisti, valoare pastorala, specii invazive.

Introducere: Pajistile permanente din tara noastra ocupa o suprafata de aproximativ 4,9
milioane de ha, reprezentand 33% din suprafata agricold, Romania ocupand locul cinci in Europa
dupa Franta, Marea Britanie, Spania si Germania. Lipsa gestionarii eficiente a pajistilor a condus
la fenomenul de degradare a acestor terenuri prin schimbarea proportiei optime de participare
a speciilor furajere in structura covorului vegetal, predominand speciile cu o valoare pastorala
scazutd, care depreciaza productia si calitatea furajului. Speciile de buruieni problema, in
special cele perene cu potential invaziv produc pagube diverse, de mare amploare si
irecuperabile prin ingreunarea efectudrii lucrarilor de intretinere, cresterea pretului de cost,
efecte toxice pentru om si animale, precum si prin gazduirea, favorizarea si transmiterea bolilor
si daunatorilor. Monitorizarea speciilor care alcatuiesc vegetatia pajistilor este importanta,
deoarece pe de o parte, valoarea economica a unei pajisti este in stransa legatura cu compozitia
ei floristica, iar pe de alta parte capacitatea de productie a unei pajisti si calitatea nutretului pot
fi influentate si dirijate de catre om.

Scop: Stabilirea influentei buruienilor problema, in special a celor invazive asupra valorii
furajere a pajistei permanente din jurul orasului Baicoi.

Obiective: Monitorizarea speciilor care compun covorul vegetal, identificarea buruienilor
problema si calculul valorii pastorale a speciilor care intrd in componenta covorului vegetal al
pajistei.

Material si metode: Cercetarile si determinarile au fost efectuate pe raza orasului Baicoi,
judetul Prahova, in pajistea permanenta, situata in apropierea primariei, pasune numita generic
de localnici “Livede”, cu o suprafata de 42 ha. Zona este deluroasa, cu versanti neuniformi si o
panta de 21%, iar tipul de sol este specific regosolurilor, avand o textura luto-argiloasa. Pentru
stabilirea componentei covorului vegetal s-a folosit metoda numerica, fiind efectuate 30 relevee
floristice/hectar cu rama metricd, fiecare cu o suprafatd de 1 m?, in perioada 2021-2022. Pentru
fiecare determinare au fost intocmite fise privind compozitia floristica, care centralizeaza datele
sub trei forme: ca raport dintre specii (ca densitate), ca raport de participare si ca raport de
frecventa, fiind notate familia, clasa si durata de viata a fiecarei specii.

Valoarea pastorala (VP) s-a calculat dupa formula: 2PC (%) x IC/5, in care: VP = indicator
valoare pastoralad (0-100); PC = % de participare al fiecarei specii in alcatuirea covorul ierbos; IC
= indice de calitate furajera, cu urmatoarele valori: O - fara valoare; 1 - slaba; 2 - mijlocie; 3 -
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buna; 4 - foarte buna; 5 - excelenta. Dupa determinarea indicatorului de valoare pastorala prin
Tmpartirea la 5 a punctajului obtinut din Tnmultirea PC x IC, acesta se apreciaza astfel: 0 - 5 -
pajiste degradata;

5 - 15 - foarte slaba; 15 - 25 - slaba; 25 - 50 - mijlocie; 50 - 75 - buna; 75 -100 - foarte buna.

Rezultate: In pajistea permanentd din jurul orasului Biicoi, au fost identificate peste 30
de specii de plante cu o densitate medie de 90 plante/m? apartindnd unor familii botanice
diverse (Leguminosae, Gramineae, Asteraceae, Convolvulaceae, Apiaceae, Polygonaceae,
Ranunculaceae, Rosaceae etc.). Au fost identificate doua buruieni problema: ciulinul (Carduus
nutans) din familia Asteraceae si scaiul dracului (Eryngium campestre) din familia Apiaceae.
Rezultatele obtinute au evidentiat faptul ca, prezenta celor doua specii de buruieni reduce
foarte mult valoarea pastorald a pajistei de la 90%, atunci cand in alcatuirea covorului vegetal
predomina speciile Lolium perene, Trifolium repens si Trifolium pratense, la 20%, deoarece
Carduus nutans si Eryngium campestre manifesta un grad ridicat de agresivitate, impiedica
dezvoltarea speciilor furajere valoroase si pun in pericol covorul vegetal util pentru hrana
animalelor. Dominanta a fost specia E. campestre (L.) denumitd popular scaiul dracului sau
rostogol, o planta dicotiledonata perend, invaziva din familia Apiaceae Lindl., (Umbeliferae A.L.
Juss.). Poate fi recunoscutd usor dupa inflorescentele sale sferice foarte mari, in nuante de
culori albicioase-verzui si aspect spinos. Radacina este lunga si robustd, poate atinge si cativa
metri, tulpina este inaltd de pana la 70 cm, ramificata, frunzele bazale sunt rigide, trifoliate,
spinoase, petiolate, iar cele din partea superioara sunt sesile, alungite, cu margini ascutite.
Fructele sunt in forma de achene, ovale si turtite pe partile laterale, cu suprafata aspra,
solzoasd, acoperita cu spini. Perioada de inflorire este in lunile iulie-septembrie. Prezenta
masiva a acestei specii indica lipsa gestiondrii pasunilor.

Concluzii: Compozitia floristica actuala a pajistii de la Baicoi reprezinta consecinta unor
factori de degradare a covorului vegetal care se manifesta ca urmare a modului deficitar de
gospodarire a pajistei. Datorita prezentei speciilor de buruieni invazive, nevaloroase din punct
de vedere furajer, pajistea are o valoare pastorala slaba si o productie de fan scazuta. Pentru
cresterea valorii pastorale si productivitatii acestei pajisti este necesara aplicarea lucrarilor
anuale de ingrijre si mentinere, inclusiv a fertilizarii.

Multumiri: Consiliului Local Baicoi, Prahova. Cercetdrile au fost finantate din venituri
proprii ale ICDPP.

Eryngium campestre (L.), an invasive dominant weed in the permanent grassland

of Baicoi town, Prahova county Key words: problem weeds, grasslands, pastoral value,
invasive species. Permanent grasslands in our country occupy an area of approximately 4.9
million ha, representing 33% of the agricultural area, Romania being on the fifth place in Europe
after France, Great Britain, Spain and Germany. The lack of efficient management of grassland
led to the phenomenon of degradation of these lands by changing the optimal proportion of
forage species envolved in the structure of the vegetal carpet, predominating species with a low
pastoral value, which depreciates the production and quality of forage. Problem weed species,
especially the perennial ones with invasive potential, create various, large-scale and irreparable
damages by making it difficult to carry out maintenance works, increasing the cost price, toxic
effects for humans and animals, as well as by hosting, favoring and transmitting diseases and
pests. Monitoring the species that compose the flora of grasslands is important, because on the
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one hand, the economic value of a meadow is closely related to its floristic composition, and on
the other hand, the production capacity of a meadow and the quality of fodder can be
influenced and managed by man.

Goal: Establishing the influence of problem weeds, especially invasive ones, on the
fodder value of the permanent grassland around the town of Baicoi.

Objectives: Monitoring (overseeing) the species that form the vegetal carpet, identifying
the problem weeds and estimation of pastoral values of the species that make up the vegetal
carpet of the grassland.

Material and methods: The research and assessments were carried out around the town
of Baicoi, Prahova county, in the permanent grassland, located near the town hall, a pasture
generically called "Livede" by the inhabitants, with an area of 42 ha. The area is hilly, with
uneven valleys and a slope of 21%, and the soil type is specific to regosoils, having a clay-loam
like texture. For the establishment of the vegetal cover composition, the numerical method has
been used and 30 floristic surveys/hectare have been conducted with a metric frame, each with
an area of 1 m?, carried out during 2021-2022. For each determination, sheets were drawn up
regarding the floristic composition, which centralize the data in three forms: as a ratio between
species (as density), as a participation ratio and as a frequency ratio, with the family, class and
life period of each species noted. Pastoral value (VP) was calculated using the following formula:
2PC (%) x IC / 5. Where: VP = pastoral value indicator (0-100); PC = participation in the plants
ground cover (%); IC = fodder quality index, with the next values: 0 — no value; 1 — weak; 2 —
medium; 3 — good; 4 — very good; 5 — excellent. After determining the pastoral value indicator
by dividing the score obtained from the multiplication of PC x IC by 5, it was estimated as
follows: 0-5 - degraded meadow; 5-15 - very poor, 15-25 - poor, 25-50 - medium; 50-75 - good;
75-100 - very good.

Results: In the permanent grassland nearby the tow nof Baicoi, more than 30 plant
species were identified with an average density of 90 plants/m?, belonging to various botanical
families (Leguminosae, Gramineae, Asteraceae, Convolvulaceae, Apiaceae, Polygonaceae,
Ranunculaceae, Rosaceae, etc.). Two problem weeds have been identified: the nodding thistle
(Carduus nutans) from the Asteraceae family and the field eryngo (Eryngium campestre) from
the Apiaceae family. The results obtained highlighted the fact that the presence of the two
weed species considerably reduces the pastoral value of the grassland from 90%, when Lolium
perene, Trifolium repens and Trifolium pratense species were prevailing in the composition of
the vegetal carpet, to 20%, because Carduus nutans and Eryngium campestre showed a high
degree of aggressiveness, prevented the development of valuable fodder species and
endangered the vegetal carpet useful for livestock feed. The dominant species was E. campestre
(L.), popularly called field eryngo or hundred thistle, a perennial, invasive dicotyledonous plant
from the family Apiaceae Lindl., (Umbeliferae A.L. Juss.). It can be easily recognized by its very
large spherical inflorescences, in shades of whitish-green colors and thorny appearance. The
root is long and robust, it can reach several meters, the stem is up to 70 cm high, branched, the
basal leaves are rigid, trifoliate, spiny, petiolate, and those in the upper part are sessile,
elongated, with sharp edges. The fruits are achene-shaped, oval and flattened on the sides, with
a rough, scaly surface covered with thorns. The flowering stage is between July and September.
The massive presence of this species indicates a lack of grasslands maintainance.
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Conclusions: The current floristic composition of the Baicoi grassland is the consequence
of some degradation factors of the vegetal carpet that is as a result of the deficient way of
managing this area. Due to the presence of invasive weed species, worthless for livestock feed,
the grassland has a poor pastoral value and low hay production. In order to increase the
pastoral value and productivity of this grassland, it is necessary to apply annual care and
maintenance works, including fertilization, too.

Thanks to Local Council Baicoi, Prahova. The research was financed from the own
revenues of ICDPP
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TOWARD ZERO-POLLUTION, AN EDGE UTOPIA IN VINEYARD FIELD.
THE TZP-UTOPIA-F2F CONCEPT: DIGITALLY PROMOTES THE TRANSPARENT PATH OF GRAPES
IN THE FARM TO FORK VALUE CHAIN;
Part I: SMART-FIELD of the farm, first relevant link of transparent path of grapes in the farm to
fork value chain. A revue

VILCU C*%7, VANLANDUIT S.2, KARA R.3, RANCA A% BOUROUAH M.5, SAVU T¢, VLADUT V.5
MAICAN E.”
The National Institute of Research-Development for Machines and Installations Designed for
Agriculture and Food Industry-INMA Bucharest, Romania;
2University of Antwerp, Faculty of Applied Engineering, InViLab research group, Belgium;
3Duizce University, Faculty of Engineering, Dep. of Comp Eng., Turkey;
4Research and Development Station for Viticulture and Winemaking Murfatlar, Romania;
>Hahn-Schickard-Gesellschaft fiir angewandte Forschung e.V., Germany;
5PUB, Faculty of Industrial Engineering and Robotics, Bucharest, Romania;
’PUB, Faculty of Biotechnical Systems Engineering, Bucharest, Romania;
E-mail: constantin.vilcu@inma.ro, constantin.valcu57@yahoo.com
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A little while ago, the European Green Deal (EGD) established the Farm to Fork Strategy
for Next Generation Europe (NGE) in the agricultural field (R-D & Innovation, management of
farms and operators in farming real environment). Long ago, much ink flowed on paper for
industrial development and the effort to move agriculture to a higher level. Now we have
agriculture-4.0, where the analog pen has turned into a digital tool. We can write in machine
code, thanks to the ICT technology, on the virtual paper from the SSD hard drive of the PC for
the variable rate actuation (VRA) of the execution elements in the processes of horticultural
crops (vineyard inclusive).

Data-based farming will represent the agriculture of the future. In this sense, ICT systems
have a crucial role in data acquisition (metadata), analysis and decision support (DSS), action
with variable rate of actuation (VRA) in crops processes, promotion of agri-food products
through the loT technique. The hardware-software integration of these systems in any
agricultural sector allows the farmer to obtain higher harvests with reduced expenses, i.e., a
profitable ROI (the first point of view - that of the farmer). The second point of view is at the
other end of the F2F value chain - end user, and represents the needs of the end consumer to
have quality (healthy) and cheap products. Between these two extreme points of view, the TZP-
UTOPIA-F2F seeks an optimal path and conforms to the Farm to Fork Strategy. The paper
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addresses the horticultural sector of the culture processes in open spaces and focuses the
activities of work in the vineyards for SF digitization.

As rationale for SMFs that represent a significant part of EU horticultural landscape, the
paper approaches vineyard farms regarding F2F Strategy. The digital transformation of this
agricultural sector (through data-driven farming) is crucial for addressing global issues related to
climate change and implicitly in the sustainability of F2F agri-food value chain. As method, the
TZP-UTOPIA-F2F concept will develop a smart-SCADA core system adapted to the needs of
horticultural SMFs and implement the software modules that enable a scalable, easy and
economically feasible approach of the management of vineyards farms in the digital context of
extreme climate change constraints.

The potential applications of TZP-UTOPIA-F2F concept will combine new ICT technical
solutions with innovative learning systems to achieve the adoption of digital technology in
vineyard farms. As impact and potential benefits, the TZP-UTOPIA-F2F works make an in-depth
analysis of the socio-economic issues of precision farming in vineyards, an assessment of the
return on investment and the development of sustainable business models, will provide new
and innovative possibilities for vineyards SF to produce the necessary and healthy food in the
context of the F2F Strategy.

Edge-activities in operational FIELD of vineyard Smart Farm

Why, Smart-FIELD in vineyards?

In order to obtain quality and profitable products, farmers from vineyards must respect
and even permanently adapt the technological links of the culture system to climatic
constraints. Their cost price must cover all the necessary products (fertilizers, pesticides, fuels,
etc.) and, at the same time, be competitive on a sufficiently saturated market, such as the
European one. Farmers are currently facing two major constraints, the high price of inputs and
the demand of consumers to find cheap and healthy products on the market. In this context, we
meet the demands of consumers by ensuring a diminishing of the inputs and a traceability
system of wine products from the farm, to finished products such as grapes intended for fresh
consumption, fresh must or preserved by pasteurization and wines of different types and levels
of quality. The system can come to the aid of certification bodies, for example ecological
certification, or those that verify and attest the origin and quality of wines. Through the various
signs provided to manufacturers for application on labels (logos, holograms, QR codes), the
degree of consumer information increases considerably, (MUR?).

How, do we operate in the vineyard?

Farmers are heavily investing in digital technologies to improve their productivity and to
safeguard their harvest from losses due to drought, pests, etc. Multispectral imaging systems
installed on mobile platforms (like mobile robots, drones) are a valuable tool to reach this goal.
Unfortunately, the imaging systems and platforms that are currently available are expensive,
and difficult to use (by farmers without expertise in computer programming). In this work (the
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lI-th Part paper) the InVilLab research group of the University of Antwerp will develop a low-cost
multispectral vision system (consisting of industrial cameras and image processing units
integrated in a compact housing). State-of-the-art machine learning algorithms will be
developed to monitor the growth and health of the vineyards (both at plant and at field level).
The algorithms will be deployed on edge platforms to realize real-time performance. In the work
the methodology developed by InVilLab is applied to vineyards, even though the applicability of
the framework is much wider: seaweed monitoring and monitoring of vertical greenery systems
applied to buildings, (UAB?).

How do we have, F2F traceability?

Improvements in loT devices have been going on for many years. Especially in recent
years, with the use of loT in the field of farming, healthier, more efficient and traceable
products have been grown. By evaluating the data collected from the environment and
products that are grown by various methods, the way to obtain more perfect products has been
opened. Similarly, in the light of the data obtained by using the surrounding sensors, it is
possible to intervene immediately in adverse situations that will affect the development of the
product. In this study, both product-related data and data about environmental conditions will
be collected quickly from various sensors located in a wide area of agricultural land. Thanks to
the advanced loT network, all data will be collected in the central communication unit and
situations that require urgent intervention will be decided. Necessary actions can be taken in
emergencies. The data collected from the environment will be sent to the cloud system for
processing together with the actions taken and all other data. In the next phases of the work,
the feedback from the customers will also be recorded in this system, and thus the products will
be tracked from the farm to the table. In addition, the farmers will have the opportunity to
monitor their products grown in the field and in the F2F value chain, (DU3).

What is needed to solve the problem?

An ICT system durable solves the problem by digitizing the SF vineyard. For data-driven
farming is needed the integration of a Web SCADA (data acquisition and processing system).
Smart-SCADA core software activities will develop through Al modules the CPS technique for
integrating loT devices with operational applicability in SF vineyards. The interconnection with
the UTOPIA platform will add value to the TZP-UTOPIA-F2F concept. Is shown in Fig. 1 graphical
transformation for the mathematical modelling of the F2F process, (INMA?).
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Fig. 1 — Transparent traceability of agri-food products from Farm to Fork end-user (F2F)
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Cuvinte cheie: specii staine invazive, interes agricol, ICDPP Bucuresti.

|

nvazia biologica este un fenomen de nivel mondial dificil de tinut sub control, cu implicatii
negative majore de ordin economic si social, prezentdnd o amenintare pentru biodiversitatea
nativa. Patrunderea in noi teritorii si raspandirea speciilor invazive sunt favorizate de numerosi
factori precum intensificarea comertului de produse intre diferite regiuni, turismului si
schimbarile climatice survenite in ultima vreme. Supravegherea si detectarea timpurie sunt
etape esentiale care stau la baza fundamentarii unui managementul adecvat si eficient al
speciilor straine invazive patrunse intr-un teritoriu nou. Problema speciilor straine invazive de
interes agricol a reprezentat o permanenta preocupare a comunitatii de cercetatori din
Institutul de Cercetare-Dezvoltare Protectia Plantelor Bucuresti, facand obiectul a numeroase
studii si cercetari incadrate in teme si proiecte derulate la nivel national si international.

Scop: Extinderea cunoasterii speciilor de insecte strdine invazive pentru sporirea
constientizarii publice asupra riscului major asociat cu acestea.

Obiectiv: Evidentierea si descrierea speciilor de insecte straine invazive prim semnalate de
ICDPP Bucuresti.

Material si metode: Lucrarea se bazeaza pe analiza si sinteza articolelor stiintifice si de
popularizare elaborate si publicate de cercetatorii ICDPP Bucuresti care au vizat speciile de
insecte strdine invazive.

Rezultate: Lista speciilor straine invazive a caror prima semnalare pe teritoriul tarii a fost
facuta de catre specialistii ICDPP cuprinde un numar de 11 specii, dintre care 10 daunatoare si
una utila. Speciile ddunatoare apartin a sase grupuri taxonomice, afide (afidul brun de scoarta al
piersicului Pterochloroides persicae), cicade (cicada nord americana a vitei de vie Scaphoideus
titanus, cicada verde cu capul conic Acanalonia conica, cicada japoneza Orientus ishidae, cicada
asiatica a vitei de vie Arboridia kakogawana, cicada americana a vitei de vie Erasmoneura
vulnerata), muste fructe (musculita japoneza cu aripi patate Drosophila suzukii, musculita de
otet africana Zaprionus tuberculatus), molii (molia buxusului Cydalima perspectalis, molia
minierd a nucului Coptodisca lucifluella).

Specia utila este reprezentata de viespea Neodryinus typhlocybae care paraziteaza larvele
cicadei melifere Metcalfa pruinosa. Aceasta viespe a fost introdusa intentionat din America in
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Europa cu scopul de a combate biologic cicada melifera a carei inmultire s-a amplificat nespus
de mult in Europa inclusiv in Romania in absenta unui parazitoid.

Concluzii: Contributia Institutului de Cercetare-Dezvoltare pentru Protectia Plantelor
Bucuresti s-a dovedit a fi una semnificativa la detectarea timpurie a speciilor de insecte straine
cu caracter invaziv care reprezinta un pericol major pentru agricultura.
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Instructions for Authors

Manuscripts submitted to the Romanian Journal of Plant Protection (RJPP) must not have been published or be under
consideration for publication elsewhere, other than as abstract of oral or poster presentation.

Manuscripts must be submitted in electronic version only, at the address secretariat_stiintific@icdpp.ro

For all submissions, please provide your complete manuscript in the form of a single document.

The Editorial Board maintains the option of returning, before evaluation, the manuscripts to authors who do not
comply with these recommendations.

After the article has been accepted for publication, the authors are encouraged to forward the revised version.

The publication of the text and colour figures is free of charge.

The text should be written in English.

Microsoft Word format or its equivalent is preferred.

The responsibility for the experimental data accuracy, the scientific analysis and interpretation as well as for the
accuracy of the English text belongs entirely to the author(s).

Manuscript Length

Brief accounts of particularly interesting results: four printed pages, including figures and tables and having the
same structure as original articles.

Brief notes of scientific interest to disseminate information and observation of preliminary nature: two pages.
All submissions must include ,,scientific note™ in the title.

Research Articles: The maximum is twenty pages.

Review Articles: The maximum number of pages is forty pages.

Conference Proceedings: The journal will consider for publication the proceedings of relevant conferences in the
field.

Preparation of the manuscript

Page setup: A4 (210 x 297mm), Margins Top 2.5 cm, Bottom 2.5 cm, Right 2.5 cm, Left 2.5 cm, Header and Footer
1.5 cm, Gutter 0 cm, Gutter position: Left.

Paper Title: The title should describe clear, concise and suggestive article’s content, edited in capitals, TNR 14,
bold, alignment left.

Authors: the name of the authors written in full (not abbreviated), edited in TNR 12, title case, italic characters,
alignment left, placed one space row down from the

paper title. If there are more authors belonging to various institutions, they have to be marked by 1, 2, 3 etc.
Superscript for identifying the institutions they belong to (if all authors belong to one institution, they will be not
marked). Academic title and scientific position are not mentioned.

Institution will be marked by 1, 2, 3 etc. superscript as mentioned for authors. The institution name will be written
in small letters, TNR 12, alignment left, placed one space row down from authors’ name.

Contact details of the corresponding author (postal address, phone, fax, e-mail address), edited in TNR 9, small
letters, alignment left, placed one-line space down from institution’ name.

Abstract: edited in TNR 10, alignment justified, placed one-line space down from the name of corresponding
author. It includes maximum 20 rows, without indentation. Abstract should be informative as to why and how the
study was conducted (including year and place, as appropriate), the importance of the results and a short conclusion.
Key words: a maximum of 4 key words must be given, edited in TNR 10, italic characters, alignment left, one-line
space down from abstract text.

The main text: For Research articles, the preparation of the main text must be structured into separate subchapters
as INTRODUCTION, MATERIALS AND METHODS, RESULTS AND DISCUSSIONS, CONCLUSIONS,
AKNOWLEDGEMENTS, and REFERENCES, edited in TNR 12 bold, alignment left, at one space row down from
the text.

For Review and Letter articles, the manuscript should be divided into title page, abstract and the main text.
INTRODUCTION includes the background and significance of the problem by considering the relevant literature,
the stage of development abroad and in Romania. The last paragraph should contain the aim of the research and the
questions to be answered. The text will be edited at one-line space down from INTRODUCTION, TNR 12, first line,
alignment justified.
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MATERIALS AND METHODS present concise and complete the information about place of studies, materials
and procedures used. The text will be edited at one-line space down from MATERIALS AND METHODS, TNR 12,
first line, alignment justified.

RESULTS AND DISCUSSIONS present the main results in a logical manner in tables, graphics and figures. The
results will be commented and interpreted from scientific point of view, with references to the data presented in
specific literature. Data used in the comparative analysis must indicate the source of references. The same
data/information presented in a table must not be repeated in figure or as text. The text will be edited at one-line
space down from RESULTS AND DISCUSSIONS, TNR 12, first line, alignment justified.

CONCLUSIONS will be concisely and clearly expressed. Each conclusion will start with a new line, without
numbers or bullets. The text will be edited at one-space line down from CONCLUSIONS, TNR 12, first line,
alignment justified.

ACKNOWLEDGEMENTS if this section is necessary. It is dedicated to address thanks to authorities, institutions
which have supported technical and financial support or persons which have provided the literature, data collection,
organization of experiments etc. The text will be edited at one space row down from ACKNOWLEDGEMENTS,
TNR 11, no indentation, alignment justified.

REFERENCES will be edited in TNR 11. The list of references should include all studied bibliography and cited in
text, in alphabetical order by authors’ names, surname of authors and initials (in capitals), year of publication (in
parentheses), title of paper or book, name of journal in full (in italics), volume, issue, page number, the place of
publication and publisher [and Editor(s)] for books and conferences should be included. No Indentation.

Examples:

For article in a Journal:

EDMONDSON, R. N. (1998). Trojan square and incomplete Trojan square designs for crop research. Journal of
Agricultural Science, Cambridge 131, 4, 135-142.

For article in a journal on the Internet: ARTHUR, A.B. (1993). Plant chitinases. Journal of Agricultural Science,
Cambridge 13, 135-142. Doi: 10.1046/j.1365-313X.1993.t01-1-00999.x

Web site / Homepage: Heart CentreOnline [homepage on the Internet]. Boca Raton, FL: HeartCentreOnling, Inc.;
€2000-2004 [updated 2004 May 23; cited 2004 Oct 15]. Available from: http://www........ com/

Patent: ARTHUR, F.G. (2000 Sep). Chlorophyll content imager. United States patent US 20006114683.

Tables will be presented in the text after their citation. Each table has a number in bold font and title (i.e. Table 1.
Title) edited in sentence case, TNR 11, placed above the table, alignment centered and one space of 6 pt after. The
text inside of tables will be edited with TNR 10 font. Tables should be numbered in Arabic numerals sequentially in
order of their citation in the text.

Figures include graphics, photos, maps etc., and will be included in the text after their citation. Each figure has to
have number in bold font and title (i.e. Figure 1. Title) placed below the figure, edited in sentence case, TNR 11,
alignment centered and one space of 6 pt before. Figure titles will be written in text, not in the graphics. Figures must
have resolution, contrast and sharpness in order to be readable in the printed version. One space line will be left after
the figure. In order to maintain acceptable image quality, it is recommended that JPEG files are saved at High or
Maximum quality.

Abbreviations: Use standard abbreviations (h, min, g, mg, ml etc.) instead of writing complete words. Avoid
numerals at the beginning of a sentence; spell out or change word order if necessary. For international units, use SI
units where possible. Use 'litres’ in full after numbers where confusion could arise with the numeral [; e.g. use 5
liters/day but 5 ml/l. Rates should be expressed by a solidus, e.g. kg/ha, 6 kg N/ha, 3 plants/m? (not 3 plants m-2), 7
kg/ha per year. Do not repeat units in lists, e.g. 3, 10, 17 and 300°C; 20 or 30% more.

Scientific names for all species should be edited in italic font, except for the abbreviations “var.”, “ssp.”, “f.”, which
indicate taxonomic rank (e.g. Pinus montana, ssp. mughus).

Citations in text should be in brackets, use the following format: Tables and figures are mentioned in the text as
following: (Table 1), (Figure 1).

The citations in the text contain only the author's last name and the year, as for example (Jarvis, 1994; Edmondson,
1998).

In the case of two authors, please use both author’s last name and the year, as for example (Scott & Jaggard, 1993).
Where there are more than two authors, the last name of first author followed by “et al.” should be used, as for
example (Jones et al., 2006).

When the name of author is used in the text, the year is put in brackets, as for example Jarvis (1994) or Jarvis et al.
(1994).

In case of using two publications of the same author, in different years, you can use for example (Jones, 2006; 2007)
and in the same year, you can use for example (Jones, 2006a; 2006b).
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