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WATER SCARCITY IN SY RIA: THE IMPACT OF
THE CRISIS ON IRRIGA TED AGRICULTURE

Ammar Audal, =VROW OLNGMMWH}LOY i
Rebomafil Bayot I,
Mayte Alejandra Cuesta Tabares

MATE PhD School of Landscape Architecture and Landscape
Ecology,’MATE Department of Landscape Planning and Regional
Development
e-mail: Ammar.auda92@gmail.com

Syria is situated in an arid semiarid climatic zone characterized
by limited water resources in relation to the needs of its population.
The country is classified as wafmor, with a per capita water share
that falls below the international poverty line of 1,000 cubic meters
perperson per year.

Through decades, tleconomic and social development, as
well as population growth, have led to the depletion of-non
renewable water resourcemd press on renewable ongéhe
JRYHUQPHQW TY9n SxpantlingvikNgdt€dr-adgriculture
has put furtherpressure on water resouraesulting in water
shortagewhich was compensated by exploiting groundwater.
In addition to that, the country experienced multipvere
droughts in 1992000, 20072009, which led to substantial
population intemal displacements and a decrease in water
availability.

After more than twelve years into the crisis in Syriatev
supply infrastructure, including irrigation networks and
pumping stationssuffer extensivedamage and destruction.
Moreover, a rapid ecomaic downturn that began in 2019 and
became the predominant cause of agricultural decline due to the
limited fuel availability,unaffordable water cost@nd rising
production expenses.
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This review paper aims to assess the state of water resources
and contibute to a better understanding of the Syrian crisis's
repercussions on irrigated agricultufée review employs data
and statistics from various local and international reports,
literature, and previous studies that discuss the effects of the
crisis onagriculture and water resources.

Keywords: syrian crisis; irrigated agriculture; water; drought.
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BEYOND THE SHELL: EX PLORING GREEN
WALNUT'S ECOLOGICAL, CULINARY AND HE-
ALTH MARVELS

Ayaz Mukarram Shaikh 123

DDFXOW\ RI $JULFXOWXUH )RRG 6FLHQFH (Q)
PHQW ,QVWLWXWH RI )RRG 6FLHQFH 8QLYH
% | V]| UP p BBL4G3®/Debrecen, Hungary
2’RFWRUDO 6FKRRO RI 1XWULWLRQ DQG )RRG 6F
UHFHQ %|V]|UPpQ\L ~W '"HEUHFHQ +
3Young Scientist, World Food ForumQ0100 Rome, Itali?hd
Candidate,
[Ayaz.shaikh@agr.unideb.hu

Abdelhakam Esmaeil Mohamed Ahmed?3 3URNLV FK
-y IL.RYIFV %HOD

DYDFXOW\ RI $JULFXOWXUH )RRG 6FLHQFH (Q)
PHQW ,QVWLWXWH Rl )RRG 6FLHQFH 8QLYH
% |V]|UPpQ\L4032\Debrecen, Hungary

2’RFWRUDO 6FKRRO RI 1XWULWLRQ DQG )RRG 6F
UHFHQ % |V]|UPpQ\L ~W 'HEUHFHQ +

SFaculty of Forestry, University of Khartoum, Khartoum North

13314, Sudan

4Faculty of Agriculture, Food Scienesd Environmental Manage-

ment, Institute of Animal Science, Biotechnology and Nature
&RQVHUYDWLRQ 8QLYHUVLW\ RI '"HEUHFHQ %|

Debrecen, Hungary

[ahmed.abdelhakam@agr.unidelfiprokisch@agr.unideb. fiu
[kovacsb@agr.unideb.hu

The underappreciated green walnut is gaining importance due to its
distinct ecological function, culinary versatilitand therapeutic
abundance. The study of the bioactive compounds present in green
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walnuts and their potential impact on human health has medicinal
promise. Juglans regia L. is a significant ecological element that has
an impact on soil health, biodiveysitand the overall ecological
dynamics in habitats. Understanding and documenting these
outcomes are crucial for environmental stewardship and the
development of sustainable lanse plans. When it comes to food,
black walnuts are often the star ingrediét: green walnuts offer
unique flavours and textures that are utilised in various recipes. The
advancement of culinary techniques and the safeguarding of cultural
culinary traditions rely on comprehending and investigating these
gastronomic attributes. r€en walnuts possess a rich nutritional
profile, containing ample amounts of ome&yafatty acids,
antioxidants, vitamins, and minerals. Walnuts have a diverse array
of pharmacological characteristics, such as antioxidant,
antibacterial, antiviral, anticaeg antiinflammatory, and cognitive
functionenhancing qualities. Incorporating green walnuts into one's
diet contributes to antioxidant protection, cardiovascularlvestig,

and overall wellness. Juglans regia L., known for its unique flavour
and textue, is not only a delectable meal but also promotes
sustainable dietary habits. This study examines the nutritional and
pharmacological characteristics of green walnuts, which can be
utilised for research in several culinary and pharmaceutical contexts.

Keywords: green walnut; therapeutic uses; culinary applications; eco-
logical aspects; circular economy
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NpUGpVH $ KD]JIiQNEDQ PHIJWHUPHOW ELRPD
VtWivD My OHKHW VpJHW DG D] HQHUJHWLNLI
O|QE|] ELRPDQAD]ID- pOBWDPVL FpO~ SUpVHOYp(
OiVIiQDN V]iPRV HO QpN PHRJIB]GHDWGIEDQ LOC
LSDUEDQ NHOHWNH] KXOODGpPNRNEyYO pV Pl
iOOtWKDWy HO $ IDLSDUEDQ LV IHOKDV]QiC
KHO\HWW tJWUD BiWWHINORMOHQ HOW]JHOKHW |
OtWKDWy We¢]HO DQ\DJ DPHO\ DNiU Ki]WDUW
LIJHQ HO Q\|VHQ KDV]QiOKDWy

$ 0%$7( 0O&V]DNL ,QWp]HW $JUIUP&V]DNL 7D
(XUySDL 8QLY iOWDO-RWDBRIWD V& RW WH RI'W VWUHIl
EHQROL3IEDQ EHV]HU]pVUH NHU<OW HJ\ Ki]WD
We]HO NDJ]iQ pV HJ\ W|EEIXQNFLYV HOHNW
P&V]IHU $ ND]iQ D PHJOpY I1&WpVL UHQGV]F
IHODGDWD DODSYHW HQ NXWDWiVL pV RNW
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SBHOOHWND]IQXQNEPLR VNHIE&| QE|[]LSHOOHW
WpVH N|]JEHQ NHOHWNH] I+VWJi]RN pV KDP
PLQW D We¢]HO DQ\DJRN I&W pUWpNpW KDVR
JIOWXN KRJ\ D ND]JiQEDQ W|UWpQ HOpJHW
PiQ\ WHUKHAQIO®™MREHBFQRVEpP b N|UEIHOANW H W
We]LSHOOHWHN D NI[YHWNH] N YROWDN NpV
UDIRUSWHKPOHW HJ\ XNUIiQ ITHQ\ SHOOHW H.
SHOOHW pV HJ\ KD]DL IHQ\ SHH]EG BWVE HEO O/ W .
D VIpPQPRQRI[LG pV D RAIWHWRIJIP QORS[A(GIRNV ]D N L
,QWp]HW $JUIUP&V]DNL 7DQV]pNpQHN 7DQP
KDPXWDUWDORP pV D I&W pUWpN PHJKDWIiU
V]D .IW DMNDL 7¢]HO DQ\DJ ODERUDWYyYUL X
PpUpVHN HOYpJ]pVH XWiQ D NDSRWW DGDW
illetve rangsorolXN D N« O|QE|] pUWPNHNHW

$ OHJIRQWRVDEE SLDFL VIHBRSRDWRN N|]p
tartalom YDODPLQW D I1&W pUWpN WDUWRI]ILN
ELIRQ\XOWDN MREEQDN D] DJULSHOOHWHN
SLDFL iUXNDW $ QLWURJp®/RHEKQNVLHERM/p QY
QDSUDIRUJYyKpM SHOOHWHN PXWDWNR]WDN
QHN D OHJDODFVRQ\DEE NLERFVIWIVL pUW
&2 NLERFViIWiIV VIHPSRQWMIEYyO QHP PXWDW
O|QEVpJ D ID pV D PH] JD]GDViJL DODS~ W=-]
szeVVpJIJpEHQ D NDSRWW HUHGPpPpQ\HN D]W P X
SHOOHWHN NHYpVEp WHUKHOLN D N|JUQ\}
agripelletek.

KXOFVV]y ELRPDVV]D We]JLSHOOHW QDSUDIRUJ
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Palyi.Zsigmond.Bela@u#nate.hu

XWDWiVXQN FpONLW&]pVHNPQW D N|YHWNH
FilR&D NHUsOW PHJIRJDOPD]iVUD (O IRUGX
FVHSSNpS]pV& V]yUyIlHMHNNHO LOOHWYH I
PXQNDV]pOHVVpJ*N YRQDWNR]iVIEDQ HJ\VpJl
KR]iVIUD DONDOPDV +]HPL PpUHW& 1+JJHV]V
VIQWYI|OGL SHUPHWH] JpSHN DPHO\HN D YR
OHtUWDNQDN PLQGHQEHQ PHJIHOHO IHO+OY
HVHWpQ APHJIHOHOW  YDJ\ AQHP PHJIHOHO
KDWQDN D IHO+*OYL]VJIODWRW HOYpJ] HOOH
HUHGPpQ\H DWWyO 1+JJ KRJ\ D] iOORPiV PHC
VIDEYiQ\RV YL]VJiODWL PyGV]HUW DONDOPD]
PHJKDWIiUR]iViUD

&pONLW&]pV+*QN PHIJYDOYVtWiViQDN pUGH
QiIODWEDQ OpY I«JJHV]WHNM lpW HNP&V VG DUND
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I|OGL SHUPHWH] JpS HVHWpPEHQ NHUsOW Pl
LUiQ\~ HORV]OiV NpW D YRQDWNR]y MRJ\
V]DEYIiQ\EDQ U|J]JtWHWW PyGV]HU DONDOPD
$ YL]VJiODWL HUHGPPQ\HN WeNUpPEHQ PH.
HUHGPpPpQ\HNy WWRPWRREDQ IRJODOWDNQDN
OHO VpJpW HJ\pUWHOP&HQ EHIRO\iIVROMD
HJ\EHQ V]DEYiQ\RV PyGV]HU N|]*O PHO\LNNF
UHV]WLUIQ\~ HORV]OiV PHJKDWIiUR]iVD PLY
NDOPD]iViYDO NL]iUyODD RINBNPRYyGMIHOUH
DJRQEDQ PLQGHQ HVHWEHQ PHJIHOHO HUH
JHIIRQWRVDEE OHYRQW N|YHWNH]WHWDpV:
ODWL MRJRVXOWViJIJDO UHQGHGaKdH] HOOH
UDWODQXO EHIRO\iIVROKDWMIiN D KHO-0OYL]
1+JJYPQ\pEHQ KRJ\ PHO\LN PyGV]HUW DOND
Q\~ HORV]OiV YL]VJiODWiUD $ G|QWpVsNHW
EDGRQ PHJKR]JKDWMiN EOOiIVSRQWXQN V]H
MRJKDWiVVDO MiUy WHYpNHQ\VpJ HVHWPpEH
Javasoljuk a2l VPHUWHWHWW YL]VJiODWRN IRO
WDWLYLWiV Q|YHOpVH pUGHNpPEHQ WRYIEE
HORV]OiV PHJKDWIiUR]iViUD D KRUL]JRQWiOL
NDOPD]iVIQDN N|[WHOH] MHOOHJIJHO W|UWp
ODWUD MRJRVKOWBN]URP®IDQ IHOsOYL]VJiO
V]*NVpJHV DKRO EL]WRVtWKDWy KRJ\ FVD
P&V]DNL YL]VID HUHGPpQ\pW LOOHWYH D Y
EHQ HO tUW PD[LPiOLV PHJHQJHGHWW V]pO
JDUDQWIiOW S OesLsdiok).KX]DWPHQW

Keywords SHUPHWH] JpS IHO<OYL]VJiODW NHUHV]
Q VtWpV YiO\~VRU
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Georgikon Campus
Ihorvath kristof@stud.urPDWH KX KDOOJDWy

2lonhard.miklos@unrimate.hu, adjunktus

Napjaink modernPH] JD]GDViJiQDN Phin@dl® iJD]DWi
QLN D PDIJDVBRWRPRMW-L]iIOIV LUIQWL LIJpQ\ $ C
PHOpVL IRO\DPDWRNDW PiU pYWL]J]HGHN yWD
J\HOM+N pV D QDJ\V]iP~ PpUpVDGDW ELUWRN
SHN iOWDO IHO*J\HOYH SUYEIOMRNDEEUH SU
WHQQL DJRNDW $ PH] JD]GDViJL DXWRPDWL]
pV WIiUROy OpWHVtWPpQ\HN NOtPDV]DEIO\R]i
EHQ DQDOyJ NpV EE GLJLWIOLV PLNURNRQW
UHNNHO $ KpRp QWENYAINWpJW DVAMMNOsRP pU]pN
PLNURYH]pUO M QHM & B YOIHM]H QVHW RPREED Q
IHMOHV]WpVW HUHGPpPQ\H]HW NN P WHQG Q
VIHUHN «YHI®DWNDIUAWYHUPpPpQ\WiIUROyY pS+OF
V]IDEiO\R]iViUD YDJ\ DNiU PHWHNRURO $L.@D NC
HOOHQpUH KRJ\ D SUHFt]LYyV JD]J]GIiONRGIiV H
SHVW OpQ\HIJHVHQ HJ\WWJHU&EE EHUHQGH]pV
N|JOWVpJHLN HKKH] NpSHVW PDJDVDN -HOHQ
OHV]WpV& EHUHQGH]pVVHO NtKiLNDXON EW FOPWN
UHKR]KDWYyY-R®\DDEPpA\R]y HI\VpJ DPHO\ PH\
DGDWRN PpUpVpUH YDJ\ DNiU NOtPDV]DEIO
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DPHO\ D NHUHVNHGHOPL IRUJDORPEDQ OHY
VDEEDQ WHVWUHV]DEKDWY & y¥W®& HDD D MR
Q\DEE N|OWVpJJIHO

Kulcsszavak SUHFt]LyV JD]GiONRGiV PHWHRUROYyJL
VIDEiO\R]iV V]JHQ]JRURN PLNURNRQWUROOHU
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$ OpJEHV]tYiVRV YDJ\ PiV QpYHQ SDVV]tY LQ
PYWLJHGHN yWD/KQWNI|OBKN|YpQ\YpG JpSHN
MHOHQW V J\iUWy NtQ i@ DidrkdEimyQ | PYHIIWHNO i O K [
szelintaMHOHQOHJ PpJ PLQGLJ HOWHUMHGW KD.
NDO |VV]HKDVRQOtWYD Q D SHUPHWH]pV H.
ViJD $ OpJEHVI]tYiVRV I~YyNiN OHJI EE MHO(
WiV VRUIQ QDJ\ OpJEXERUpPNRNNDO WHOtWH
szemSRQWEyYO LV HO Q\|V (J\UpV]W D QDJ\ FVI
ODPD FVHNpPO\HEE PiVUpV]W D OpJ]iUYiQ\RN
NH]JYH NLVHEE FVHSSHNUH HVQHN V]pW DPI
Q\H] (JHNHW D] HO Q\|[NHW D V]DNLURGDORF
NpQWUIDEYULXPL GH *]JHPL N|U*OPpQ\HN N|]|'
ELJRQ\tWMD (] XWyEELDN HVHWpPEHQ D SHUF
Q VpJpW VRN WpQ\H] EHIRO\IVROMD HJ\V]HL
WiVD VRNV]RU QHP V]iPtWKDWy NL HO UH (EE
PiQ\RWMHLOOHWYH OpJEHV]tYiVRV I~YyNiNND¢
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P&YHOHWHN PXQNDPLQ VpJL MHOOHP] LW KD
ODWDLQN PHIJKDWiUR]JRWW «]JHPHOWHWDpPVL M
PpQQ\HO JiUXOWDN

Kulcsszavak V]iQWyI|OGL SHUPHWH]p\OVRGQN B PL Q
SHURBWODNYGiV KDWpNRQ\VilJ
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REMOTE SENSING TECHNOLOGY AS A
BETTER TECHNIQUE FOR ASSESSING LAND
DEGRADATION

Ronald Kuunya!” eY D + RWAkagaik Ocwal,
Brian Ssemugenzé $GULHQOD&IGOBHWHU 5DJiQ

Unstitute of Land Use, Enggéering and Precision Farming
Technology, Faculty of Agricultural and Food Sciences and
(QYLURQPHQWDO ODQDJHPHQW 8QLYHUVLW\ RI
nyi street, 4032, Debrecen, Hungary.
kuu79ron@mailbox.unideb.hu

As the world population rises, the derdafor basic life needs
increases: this is mainly so with changes in the types and amount of
food that will be required per person in order to counteract the
resultant escalated impact. Among the large scale disasters referred
to is land degradation whiclffects the processes by which defined
populations must be fed, particularly through the crop sector.
According to sources, land degradation affects the value of both
biophysical and biochemical environment through a blend of hu-
mantinduced actions upon thend, most of which are considered
deleterious or undesirable. To be specific, land degradation worsens
the infertility of soil in terms of reduced sail health, productivity, and
biodiversity. For the purpose of assessing the impact, attempts are
made in ach a way that provides maximum productivity with mini-
mum environmental challenges, and less wasted effort or expense.
These include; systematising erosion basing on the forms of erosion,
and applying quality scales to combat the severity of soil erosion,
among others. This work reviews the suitability of desirable
applications for determining the possible consequences and
potential management measures against land degradation. Remote
sensing was applied as a rdnottusive measure whose
electromagnetic engy was recorded by passive sensors with no or
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less disturbance of the land surface; therefore, researchers would be
able to monitor the natural soil condition without altering it.
Primarily, applications were applied with a target of detecting and
identifying the features that would adversely affect the biological or
economic productivity of land. The success of the applications was
based on the resolution and extent of spatial, spectral, radiometric,
and temporal data. Consequently, it is crucial to deadiemeters

and photometers with high efficiency that can aid the assessment of
land degradation. One important aspect is that remote sensing
technology allows collection of data even in land areas that are
inaccessible. Nonetheless, this is limited bg thck of user
functional skills and the high cost attached. From this viewpoint, a
study is needed to explore more precision facets that would enhance
remote sensing as a technology for determining the land degradation
challenge.

Keywords: Remote sensindand degradation, assessment, spatial,
temporal
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$ MHOHQOHJ SLD F R KbahHameneketseamasmarH Q JR UR
KiN iOODSRWiQDN YLVHONHGPVPQHN GHWHN
J\RQ VRN OHKHW VpJ UHMOLN OLQpO MREED
GpVpW DQQiO SRQWRVDEEDQ WXGMXN NLHC
KDPDUDEE pV]UH Y HIKHR®y N VY QROEPSRW Wy O
VHNHW N+O|QE|] EHWHJIVpIJHNHW UHQGHO
OXQN IHOKtYQL D ILJ\HOPHW D] HV]N|]JIHMOH
PR]JiIVIRUPIN GHWHNW{OKDWYyViJiUD DQQDN |
PpJ PDJDVDEE VI]HWHWMW ¥IMWHBNHGpVL PLQV
QHN IHOLVPHUpVUH

tVPUOHW+.QNEHQ D VYiMFL ,WLQ +RFK FpJ
OpSpVV]iPOiOy SHGRPpWHU V]HQ]JRUDLQDN
W+QN N+O|QE|]- pVOWPPii@RWD OiQRV PR]JiVIF
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IHOLVPHUQL JpBLWWPXQRAY MODRKLQH /HDUQL
VpJpYHO PLQW iOO OpS IHOIOO OHIHNV]L
U GJLN UDWUINWMNWPN Q\DORJDW YDNDUYG
alszik.

$ NtVPpPUOHWKH] HJ\ FKDURODLV Kt]y ELNiV
NHO NNHO pWHNDPHWI¥yWPPHOOHWW J\&MW |\
NDW $ UHQGV]HU WDQtWIiViKR] pV D YDOLC
NHU«OW DQQRWIiIOiIiVUD .LKtYiVW MHOHQWH
URNEyYO V]iUPD]y DGDWRN NJ|]|IWWL PiVRGSF
VILQNURQ UHDOL]i©®aY BVCHStppdmp VeotbrW E H
&ODVVLILFDWLRQ pV D 5DQGRP)RUHVW
NODVV]LILNIWRURNDW KDV]QiOYD WDQtWRW
VIHUW NHUHVYH D] LGHIiOLV EHIiOOtWiVRNI
DOJRULWPXVW $ NpW N O byegkéf] inlitatéit W R U H O\
OHJYL]VJIOWXN WRY-INEEO | KRINDQWIQY pV D C
V]iPOiOy DGDWDLEYyO PLO\HQ VLNHUHVVpPpJJ
N*O|QE]|] PRJ]JiIVIRUPINDW pV H]W |VV]HKD
DPLNRU PLQGNpPW pU]pNHO DGDWDLW KDV]

Az alkalmazoWW pU]JpNHO VDMiW NODVV]LILNIFL
JLN GH DGRWW LG SLOODQDWEDQ HJ\ V]HQ
V]iPOiIQOy FVDN HJ\ PRJJIVIRUPD IHOLVPHL
HV]LN (]JHO VIHPEHQ D] iOWDOXQN NpV]tw
GHQ YLVHONHGpPpVWHBHMNVD | Q PLRGHORW ]| QKH\
LG SRQWEDQ SiUKX]DPRVDQ NHWW YDJ\ W|
LVPHUWHWKHW SO i0OO0O HV]LN DJUHVV]LY

(OPRQGKDWYyY KRJ\ D] LGHIOLV EHIOOtWiV
D]JRN KDV]QiODWiYDO D W|EEGLPHQ]LYV PRG
YLIVOOW PR]JiVIRUPD -GBNJDIONHBEHVVPJIJHO [H(
WHWKHW

Kulcsszavak: VI DUYDVPDUKD V]JHQ]J]RU 5XPL:DWFK N
IRUPIN JpSL WDQXOy DOJRULWPXVRN W|EEGLP
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$] iIOOPMEEPO W ODPMWRKYWRVViJ~ D WDNDUP
DQ\DJDLQDN OH&@mQIWDANHYQGy DQ\DJRNNi W
DODN t VAMEERRP ON O [JKHWHWOHQHN) Y JDpOHW I
WHUPHO®PWYREY]W UHQGV]HU HJpV]VpJL iOOD®
WDWyMD D EpOPRUIROYJLDL NpSOHWHN iOOI
EpOERGISARNQDIV\REE IHO*OHWHW NpSH]QHN
KR]]i D WiSOiOyDQ\DJRN KDW pROWSEE DEV]F
ODFRN DPHO\HNHW NRUDL pO HWOHRWBEDQ H C
pPUWHOHPEHQ IHMOHWOHQ EpOUHQGV]HUUHC
e]liOWDIPAHQYiOQDN D] R[L GRMWtbény BHLCHVV]UH
JIVAHQJIs@PVD EpOERO\KR N 1 ORKE]\ND M @iV D Elp C
WHJIYpWIVRQWMD D PDODFRN WHOMHVtWPpQ

$ PDODFRN pOHWpPQHN NH]GHWL V]DNDV]i
| WiSOiOWDWIDIXNDW . XWDWiVRN V]JHUL
WDNDUPIQ\NLHJpV]tW N DONDOPD]iViYDO Of
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WHM|VVIHW-PULB NI R HY PYGRVtWIiVIiUD DF
KDWiVVDO OCokKidW D PDOD

AVPpUOHWHLQN VRUIQ D]JW YL]JVJIOWXN KR
PiQ\pOHV]W DUJLQLYWDPRQDPL@WHWYYHV V]
HIJpV]tWpVH KRJ\DQ EHIRO\IVROMD D] HO V]
QDN EpOPRUIROyYJLDL iOODSRWIiIW QDSRV

$ NtVpUOMWMWEH Q '‘DQWUHG NRFDV.OG W
HOKHO\H]pVeN HIJ\HGLOHJ W|UWpQW $] iOO
PpUW pO V~O\XN DODSMiIiQ QpJ\ WDNDUPiIQ\I
WXN $ NRQWUROOFVRSRUW D WHOHSHQ DO
PiQ\W NDSWD '(;NyF:168%;I$ID Lys: 9,9 g/kg).
$ WRYIEEL KiURP FVRSRUW NRFiL pOHV]W
7LWDQ H P4dr@inih (V4,4 Q@K &rginin), vala-
PLQW HPHOW VILQWONLKOPpQ pAJ (VIHUYHV
+50mg/kgEYLWDPLQ NLH PO/ WDWND WD QWD @ D
WDN $ NtVpUOHWL WDNDUPIQ\RNDW D NRF
HO ] QDSWyO NH]GYH IRJ\DVIWRWWiN $ |
DOPRQNpQW HJ\ PDODF W~ODOWDWIiIVW N]|
PHO\ VRUIQ D MHMXQXPEYO J\&HMWIWW+QN P
RV SDUDIRUPDOGHKLG ROGDWEDQ WiUROW
PHWV]HWHN NpV]+sOWRN Q+HPDWR[WO NQY HW
YLOOXVKRVV] D YLOOXVV]pOHVVpPpJ D
YLOOXVKRVV] NULSWDPpO\VpJ DUIQ\D pV D
KDWiUR]JiIVUINYyBKRURVDSFVROW NDPHUD
FHOOB6HQV (QWU\ VIRIWYHU VHJtWVpJpYHO

$ NRFIN WDNDUPIENLGDNViIOMPMW VILIQLILI
(P< Q|YHOWH D EpOERO\KRN KRVV]iW pV
YLOOXVKRVV] NULSWDPpO\VpJ DUStQ\iW D NI
$ YLOOXVV]pOHVVpIJHW pV D NULSWDPpO\V
Q\R]JiVL NH]JHOpV V]LIJQLILNIQVDQ MDYtWRW
YLV]IRQ\tWYD

JYHWNH]WHWpPVNpQW PHJIOOD$WKDWYy |
NDUPIQ\EDQ DONDOPD]RWW WDNDUPIQ\NLH.
IHKHWQHN D PDODFRN EpOPRUIROyYJLDL SDI
]JRWW NLHJpV]tWpVHN N|]*O D OHIJNHGYH] EE
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VHJItWH®WHP p\OJW UHQGV]HUEHQ HOV]DSRU!
EiN DQ\DJFVHUH pWHMBPH2NMHR EpOKiPVHMWH N
SUROLIHUi®OMYMOWQ|MHOYH D IHOV]tYyGiVL I}
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COMPLEX EVALUATION T HE DIETARY FIBER
EFFECTS IN THE
BROILER CHICKEN NUTR ITION

Kesete Goitom Teweldé? JHUHQF +XVYpWK
Nikoletta Sucht /iV]OV, 3iilDRO\ 'XEOHF]

lnstitute of Physiology and Nutrition,&8rgikon Campus,
Hungarian University of Agriculture and Life Science, Deak Ferenc
Street 16, 8360 Keszthely, Hungary
°Hamelmalo Agricultural College, Department of Animal Sciences,
National Higher Education and Research Institute of Eritrea, P.O.
Box 397 Keren, Eritrea

Many efforts have done to optimizing the chicken gut microbiota
since the antibiotic growth promoters was banned in the European
union in 2006. The increase of antibiotic resistant microbes (ARM)
and to use more locally available, chedpedstuffs and industrial
by-products in poultry nutrition make gut health as a hot topic.
Dietary fibers (DF) contain water soluble (SDF) and insoluble
fractions (IDF) that have different effects in chickens. Beside
solubility the particle size and the temholding capacity of DF can
also modify the digestive characteristics. Some soluble fractions of
DF can impair digestion through increasing gut viscosity but can
also work as prebiotics in hindgut parts and modifies the gut
microbiota composition (Qiu et al., 2022) Structural IDF is
necessary for gut motility, but its high content can decrease the
efficiency of digestive enzymes. In birds, structural fiber plays a
specific role for gizzard function, which has several positive aspects
for digestion(Mateos et al., 2012)nd at optimal level can improve
feed efficiency(Shang et al., 2020/hether and in what way the
dietary fiber improves broiler growth performance is still a very
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important concept to investiga@eside gut health, DF also affects
the gastrointestinal tract development, not only the size of gizzard,
but also the length of jejunum and ileBresbruslais et al., 2021;
Jha & Mishra, 2021) 7KH ') HIITHFWV RQ ELUGVY SHU
microflora, digestive physiology, and other paramsetare
inconsistent as it depends on fiber source, type, inclusion level, diet
composition, birds age and feed particle @deeravii et al., 2018)

To come up with a better awareness, more information needed on
the effects of different dietary fiberwoes and at different animal
age categories. The fiber evaluation system of poultry feeds should
also be extended towards the soluble and insoluble fractions.

Keywords: fiber, solubility, performance, microbiota, digestibility
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$ WDNDUPiIQ\J\iUWiV VRUIQ N*O|QE|] WHUP
NHJHOpVHNHQ HVQHN iW D NHYHUpNW
WDNDUPiQ\DODSDQ\DJRN D]RQEDQ D UHFH
szeN ILJ\HOHPEH H]HQ KDWiVRNDW PLQW E|
tVPUOHW.QNEHQ GE NHUHVNHGHOPL NH
PLQW IHOp WDNDUPiIQ\DODSDQ\DJRW YL
') ROGKDWY 6')3 QHXWUIOLV GHWHUJH
URVW Q\HUWIHKYUWMHQ\®WUVKDPX QLWURJp
YRQKDWyY DQ\DJRNWDWWIDQBO\YRQDWNR]iVi
*]JHPEHQ D NHYHU XWiQ D] H[SDQGHU XWiC
W|UWPQWHN D PLQWDYpWHOHN tJ\ [VV]HV
PLQWiW YDODPLQW W DQI\B WP | QR QDA $ilDPU
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$QDOLWLNDL PyGVJHUUHO PHJKDWiUR]JWXN
azIDF pV 6 )WDUWDOPDW 9DQ 6RHVW PyGV]H
URVWIUDNFLYNDW $ Q\HUV WiSOiOyDQ\DJR
OpY V]DEYiQ\RV DQDOLWLNDLHIYGPMPHUHNN
D QLWURJpPQPHQWHY NLYRQKDWY DQ\DJRN
EHFV+OW+N $] DGDWRNDW |VV]HVtWYH pV iO
$ J\iUWiVL WHFKQROYJLD 1+JJYPQ\pEHQ V]LJ
PXWDWNRJWDN ,') 63 pV Q\HUVURVW Q\H
teNLQWHWPEHQ $] |[VV]HV WIDNDNUPOP\N & HHIEF
IRUPIEDQ YROW PHO\ V]JLJQLILNIQVDC
12% UD D JUDQXOiIWXPEDQ $] |[VV]HV WDND!
QDWNR]YWED)BWDORP D GHUFpV NHYHUpPNEHC
D JUDQXOiWXPEDN) PiU PHO\ VJLJQLILNIQV
VPpJQHN 3 ELIRQ\XOW $] |[VV]HV WDNDL
OHPEHYpWHOpPYHO V]iP ttvtROM\AMtaiis¥tiRed JRV Q\H
LODJ LIJIDJROKDWyY PpUWpPNEHQ 3 NeO|Q
UpN pV D JUDQXOiWXRVRYJiEABW D] H[
SDQGiOW NHYHUpN pV D JUDQXOiW)>
NyershamutW DUWDORP XJ\DQDNNRU V]LJQLILNIQ
NHQW D] H[SDQGiOiV KDWiViUD GHUFpV NH
GiOW NHYHUpPNEHQ PtJ D JUNPQX\WOiOiV
Q|YHNHGpVW WDSDV]WDOWXQN JUDQXOiOW
Q\HNE O DUUD N|YHWNH]WHWW+QN KRJ\ D
NH]JHOpVHN V]JiPRWWHY HQ FV|NNHQWLN D]
URVWWDUWDOPDW PHO\HW ILJ\HOHPEH NH
VRUIQ ROGKDWP UWRIN®RP FV|NNHQ WHQGH
YXPNpQW PUWpPNHOKHW KLV]IHQ
WDNDUPiQ\DODSDQ\DJRNEDQ OpY DQWLQX)
H]iOWDO NHGYH] EEHQ DODNXOKDW D WDNE
KRJ\' D K NHIHOpVHN KDWAMEDQ D QUIBQXDRO
Q\HUVKDPX PHQQ\LVpJH V]LJQLINIQVDQ QD
GiOW NHYHUpPNKH] NpSHVW -HOHQ NtVpUOF
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talommal.
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$] LQWHQ]JtYHQ WHMHO VIDUYDVPDUKD iOOR
GHV P~OWMD YDQ D N*O|QE|] VIHQ$RURN VH,
DGDWRN J\&MWpVpQHN $ KD]DL K~VPDUKDWL
EHQ WDOIONR]JKDWXQN RO\DQ pU]JpNHO NNF
IPOLQWHQI]tY WDUWiVPYyG PHOOHWW LV DONEC
+iURP prfErivi NXWDWIiIVDLQNEDQ DUUD NHUF
KRJ\ OHJHQWRHp/QNMNVNN]WWW PHO\HN D]JRN D
PHO\HN D OHJW|EE LQIRUPiIFLYYDO V]ROJiC
iOODSRWD pvV MyOOpWH WHNLQWHWPEHQ p
pUJpNHO NHW KDV]QiOKDWXQN (QQHN pUGH
WiM~ WHKHQHW BV NOISRUXODWIW N}O|QE|]
EHQ D] LQWHQ]tY WDUWIVWHFKQROYJLINUD
$ NLIHMOHWW iOODWRN OIiEIiUD SHGRPpWH.L
WiUR]Jy D EHQG EH UHFpVEH EyOXV] D
transzponder lett felszerelve. A borjakon ayaki
WUDQV]SRQGHUQHN PHJIHOHO [1-OWUDQV]
SHGRPpWHUW pV HJ\ *36 VIHQ]JRUW KHO\H]W
YHW HQ HOLQGXOW D IRO\DPDWRV QDSL
WpV $ EHI\&MW|WW DGDWRN LQIRUPIFLYYI
K|] VRDWW]RIWYHUHNEHQ ERQ\ROXOW DOJR
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QHN N|V]IQKHW HQ LQIRUPIFLYW NDSKDWW,;
ODSRWUYO pV D N*O|QE|] VIDSRURGIVELRO
LYDU]iV LV HJ\DUIQW

$ KiURP pYHV YL]VJIODW VRUIQ D J\DNR
KDVIQWQKIDGDWRNDW D Q\DNL WUDQV]SRQGI
OHO I OWUDQV]SRQGHU VIROJIOWDWWD W
D] pU]JpNHO N D] PR]JiV DNWLYLWiV PHOOHMW
WiN $ NpU G]pV HJ\ RO\DQ SDUDPpWHU DP
iOODWRWMDMW.@PVULQEPV EHOV YIOWRI]IVRNUD )l
VpU«sOpVHN YDJ\ EHOV HOYIiOWR]iV HVHWp
YROW PHIJILJ\HOKHW D WHKHQHNQPO $ Np
NXOFVIRQWRVViJ~ PHUW HJ\HG V]LQWHQ D
QpVH HO WWg JIIHWWOHE DWEHWHJ iOODWRN IHO

7DSDVIWDODWDLQN DODSMiIQ D VIRIWYHU
HQJHGKHWHWOHQ D PHJIHOHO iOODWWH
VIDNPDL WXGiV $] pUJpNHO NE O Q\HUW DG
MHNWtY G|QWpVKRI]DFWPND WV 0ENH D ELDQ ROJ PH \
YIOQDN KDV]QRVVi pV pUWpPNHVVp KD D]RNI
a napi managementbe.

Kulcsszavak K~VKDV]Q~ V]DUYDVPDUKD V]HQ]JRU O
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Clarias gariepinugs a worldwide well know freshwater fish bred
mostly in intensive fish farms. The biggest producer is Nigeria, with
1.2 million tonnes. In # European Union, Hungary is the leader in
African catfish production. In 2023, it produced more than 5000
tonnes of live fish. To maintain and even increase fish farming in the
future, there are economic and breeding conditions that we need to
improve. Tle main goal is to be more effective on fish growth
technologies, so we can decrease the waste of animal products. The
dominant waste of fish products is the head.

Our research aims to make African catfish lines which have
bigger body circumference or ahet with a more favourable
headbody ratio, while not losing weight gain properties. To
create these lines, selections were made through 5 generations
in separate groups dflarias gariepinus In each generation
body weight, body length, head length andcwinference
(under the head) were measured. Selections were made based
on group specific thresholds. The best upper 25 % of fish were
used. Out of them, 20 males and 20 females were used to create
the next generations. For further genetic based invesiiggati
fin clips and organ (brain, liver, muscle) samples were
collected.

Strong size differences were found between males and
females, where females grew larger (male main weight = 2,35
NJ “ IHPDOHY PDLQ ZHLJKW “
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generation. ldad size reduction was seen in the head size

VHOHFWHG JURXS . FRPSDUHG WR

VHOHFWHG JURXS “ JURXS 7KH

VKRZHG VH[ UHODWHG UHVXOWYV LQ WKH K
IHPDOHYV : | DQHEQFIHU APXOPO H V .
IHPDOHYV : JURXSYV

About ~2% head size reduction was found in the head
size selected group and a ~1,2% higher circumference in
males and 1,8% in females groups of circumference
selected groups. Among the sexes, thisparity of
circumference is more significant.

In the future, the lines will be further selected and the.
collected samples investigated using genetic markers
(SSRs) and growth/head growth related genes expression
methods (dPCR and transcriptome ana)ysis

Keywords: catfish, head, growth, filet, selection
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$ PDJ\DU WDUND V]DUYDVPDUKD IDMWD N|]
IHMOHV]HWW WHQ\pV]pUWpNEHFVOpPVL IRO\D
GRQViJRN WHOMHV N|UH DODSMiQ W|UWpQLI
KDV]Q~ PDJ\IXW QHINJ NDHWHVHMWHUPHOpPVH P
PDO Q WW $ WHQ\pV]pUWpPNEHFVOpPV IRO\DF
AVLQIOHS  HOMiUiVRQ DODSXO $ JHQHWLND
JLVH XWiQ D] 613 HUHGPpPQ\HN H$&KDV]QiOi'
RV]WADMDU N|]|VILBGPWEPNHOpPpVH DODSMIQ
JHQRPWHQ\pV]pUWpN DGDWRN J7e% NLV]iPt
WHOMHV UHIHUHQFLD DGDWEI]LV SRQWRYV
4 pYHV WHKpQiOORPiIQ\ SDUDPpWHUHL DODE
VIHU] N HJ\ KD]DR~ QHNMWORBWNDU WDUND iOOF
pV HOV ODNWIiFLYV IHQRWtSXVRV WHUPHODp\
ORPIiQ\EDQ pUWpPNHOW WHKpQ DGDWDL N
JIOWiIN D KRPR]JLJYyWD $ KHWHUR]LJYyWD pV
SRUWRN ODNWQHN W WOIYURGDEMY eU]pNHOKH
FRQ D N|JHOP~OWEDQ PHJMHOHQW $ WHM F
KDV]Q~ iOORPiQ\RN PDJDVDEE WHUPHOpPVpYH
iOORPiQ\RNEDQ LV iUSR]JtFLY MDYtWiViUD DG
LUIQ\XOy \OJHIOMW PLyJH JD]GDViJL MHOHQW V|
ORPIQ\EDQ D PDJ\DU DSDViJ~ WHKHQHN PHO
PHW pV RV]JWUiN DSDViJ~ WHKHQHN OpWV]iPL
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HOMiUiV HVHWpPEHQ D JHQHWLND PLQWIiN HOI
tikai kapcsolat,D URNRQViJL PiWUL[EDQ EHD]RQRV1
AIVVIHN|WWHWpV" LV PHIMHOHQLN DPHO\HN
KDWMiN ORGHOOH]WpN D V]JHU] N D FVD
SXSXOiFLyKiQ\DG WHUPHOpPVL V][tQYRQDOD D
OXPHQW pVWMHWWYWN]BYHQRP DODSMiQ EHFV
WHUPHOpPVL WHQ\pV]pUWpN DODSMiQ KDVRQ
QRV OpWV]iP~ UpV]SXSXOiFLYy OpWUHKR]RW)
QDOiYDO $] HUHGPpPQ\HN DODSMiQ PHJiOOD S
szetben az o8 UiN pV QpPHW DSDViJ~ WHKHQHN E
SDUDPpWHUHL OpQ\HJHVHQ MREEDN D PD
IHQRWtSXVRV WHUPHOpPVEHQ QDSRV ODN
ViJ~ WHKHQHN iWODJRV HUHGPpQ\H EL]RQ\tV
JyWD $ iOORPiWOKDIQRYGWHUPHOpPVL V]tQYRQ
PLQW D JHQRP DODSMiQ EHFV.OW WHMWHUP
DODSMiQ NpSJHWW FVRSRUWpP LOOHWYH MH(¢
WiFLyV WHUPHOpVH DODSMiQ NLYiORJDWRW
WO $ MHOWIOWIJLOORPIQ\EDQ D] $ WHM pU\
OHQW20WsNDO PDJDVDEE pUWpPNHVtWpPVL iU H\
YiUKDWyDQ NLVHEE WHMWHUPHOpPVL YROXPF

Kulcsszavak $ WHM JHQRPV]JHOHNFLY WHMWHUPHC
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Serket B.V., Animal Scientist,
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$] iIOODWWHQ\pV]WpVL iJDIDWRW PpJ QHP KicC
GLJLWDOL]iFLY PLQW D Q|YpPQ\WHUPHV]IWpV\
UpV]pU O MHIOHQ\YDIQ-M TRNRVYT WHFKQROYJ
$ SLDFRQ PiU VRNDQ NHUHVLN D] LQWHJUIO\
KHW PLQpO W|EE PXQNDIRO\DPDWRW DXWRP
(EEH D WUHQGEH LOOLN EH D JpSL OiWiVRV \
iOODWRN PRQLWRUR]iIVD YLGHYNDPHUIN VHJ
YDOyVXO H]JHO PpUVpNHOYH D WHOHSL GRO
WIWW LGHMpW 6RN UHQGV]HU PHVWHUVpJH"
JRULWPXVRNNDO LV IHO YDQ VIHHIHPOYH DPH
VpJeJ\L SUREOpPIN HO UHMHO]pVpUH

$ 6HUNHW UHQGHONH]LN D] HJ\LN OHJQD.
]JLVVDO D VHUWpPVWDUWIV WHU<OHWpPQ LOC
WDEE VHUWpPY YLVHONHGpVHOHP] DOJRUL'
WHOOLJHQFLIYDO INRNEWEBFXWROELLOIiWJI\ V
OHV]WpV& WHOHSLUIQ\tWiVL UHQGV]JHUEHQ

$] LGHL NRQIHUHQFLIQ HJ\ NpWpYHV WiP
PpQ\HLW PXWDWMXN EH DPHO\ D (XURVWD
sult meg. A projekt a Vitafort Zty HO NROODERtUWiiFLYEDQ N
YLWHOH]pVUH $ SURMHNW FpOMDL HJ\ LQC
VIHU NLGROJR]iVD DPHO\ D] ~M WDNDUPiIQ\
Viw LV PpUL DQWLELRWLNXP PHQWHYV WDN
NeO|QE|] PDJ\DU VHUWpPVWHOHSHQ D] iOC
NHGpNp@QMRQRVtWiVD LOOHWYH G|QWpVWiP
KR]ivD DPHO\ EHDYDWNR]IVRNDW-MDYDVRC
R[LG pV NRIXIMI|WLBRHQWHY PDODFWDNDUPI
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]IDMORWW N<O|QE|] NRQWUROO pV NtVpUOH
WHN VRUIQ DHRODRHWUW pV D PHVWHUVpPpJHV
PRGHO VLNHUHVHQ GHPRQVWUIOWD U|J]tW
VIRURVDQ |VV]HI*JJQHN D WHOHSHNHQ U]|J]
NDO SO 7e pV V~O\J\DUDSRGiIV $ 6HUNHYV
goritmusa 90%RYV SRQWRWOIIRW HWWWHOHSHNHC
VtWYH D PpUW WHOMHVtWPpQ\PXWDWyYNDW
ODFWDNDUPIQ\ NLYIODV]WIiViW OLQGH] EL]
PIQ\IHMOHV]WpVEHQ

$ JpSL OiIWiVRV VHUWpPVPRQLWRUR]IV W~
WpVEHQ EHW|OWHW®QWNVWHRIHHCE p @@ DKIMVHPL WEF
LV ODVVDQ HOHQJHGKHWHWOHEQpOQRIOLN D
miatt.

Keywords JpSL OiwWiVv PHVWHUVpJHV L C
YLVHONHGpYVP?PRQOUWMWRWRYWDNDUPIQ\R]iIV
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such.nikoletta.amanda@umate.hu

OH] ODN L2 Edddke\Goitom Teweldg Kiss Bri-
gittal 3i0 /iIV]OQEOHF] LiURO\

10$7( eOHWADDIQURM\R]IVWDQL ,QWp]HW
23JURIHHG /WG *\ U

$] HIWUDKiIiOW QDSUDIRUJYyGDUD D PRQRJDV]
QDWtYiMD OHKHW D V]JyMiQDN FV|NNHQWYH
LPSRUWWYO YDOy 1¢JJ VpJpW $ QDSUDIRUJ
gyobbrostatDOP~ PLQW D V]yMDGDUD pV RO\DQ
wDUWDOPD] DPHO\HN ROGKDWY IUDNFLYyMD
YLVINR]JLWIiVIW $ YLV]INR]JLWIiV Q|YHNHGpVH
HPpVIWKHW VpJpW PHJQ|YHOL D YpNRQ\EpO
ronfaaza@ O RPPLQ VpJHW 7RMyW\~NRNQiO D QDJ\
JDFVRV «U*sOpN EHVIHQQ\H]KHWL D WRMiVW

]JpVHN NRFNi]JDWiW $ QDSUDIRUJy W|EEIpOH
tJ\ HUUH D] bDODSDQ\DJUD QHP IHMOHV]WHW
ket .tVPUOHW+QN FpOMD DQQDN HO|QWpVH YR
EDQ EHIROD\DVRPOMDUWDORP YLVINRJLWIVIW
EDQ UXWLQV]JHU&HQ KDV]QiOW HK) L AENICH Ip V]
YLVINR]JLWiVUD $ NXWDWiVW @/E~NHN\WD OD 6/
YpJH]WeN PHO\HNHW HJ\HGL DQ\DJFVHUH NF
NtVPUOHWHW NRQWUROO pV NH]JHOpPVL FVF
NXNRULFD V]yMD DODS~ WiSWDUWDOPDIYy W
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1' 163 1' 163 ERQWY HQ]LEP;NndBl JpV]tWp)
14EpWDDQI] pM3HBWRDXNDQI] $[WUDS ;%
TPT, Danisco Animal Nutrition, Marlborough, UK); ND20+P

1' SURWHIi] NLHJpV]tWpV GHKLGUDWIOW
Bacillus licheniformisl HUPHQWiFLyV ROGDWS E~]DNRU
JEFO Nutrition Inc. Saidtlyacinthe, Canada); ND20+NSP+P

(1’ 163 ERQWyY HQ]LP SURWHIi] HQ]JLP
1' H[WUD ILWi] NButtbdxeVaE\D pW pULXPIDM iOWL
melt enzim, Axtra PHY 2000 TPT2, Danisco Animal Nutrition,
Marlborough,8. $] 1' HWHWpVH D YiUDNR]iIVDLQN
QHP Q|]YHOWH KDQHP FVINNHQWHWWH D] pt
YLV]NR]JLWIiVIiW $ NpW EpOV]DNDV] YLV]NR]L)\
VILIJQLILNIQV N*O|QEVpPJ $ YLVINR]JLWIVW D]
extrafiwi] Q] YHOWH D W|EEL H[RJpQ HQ]LP YLV
$ OHINLVHEE YLV]INR]JLWiV pUWpPpNHNHW D SU
GH D N*O|QEVpPJ QHP YROMWVNH] G DIL\WK @ Y NDg Sl
(UHGPpQ\HLQN DODSMIiIQ D] HRW & B KDY D/
DUIQ\EDQ QHP EHIRO\IVROMD D WRMyW\~NF
YLVINR]JLWIiVIiW $ N O|QE|] HQIJLPNpV]tWPpQ'
O\iVROy KDWiVvD D QDSUDIRUJyGDUD HWHWQp\

AWK 8/785E/,6 ¢6129E&,iM,1,6=7e5,801.3R34
i'6=E00 QNEMZETIK ,9E/i6 5P52*5$0-E1$. MEM-
ZETIK87$7ERR(-/(6=7e6,ldA29E&,IA/$3%1/ ),1%1
6=E52=277 6=$.0927E7E6GEQ9S$/ .e6=h/7

Keywords H[WUDKiOW QDSUDIRUJyGDUD YLV]NR]L
WRMyW\~N
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6]DEy )HUHQF OIUWRQ -XGLW 6]&FV 0
Szabols

$ MHOHQ PXQNIQNEDQ EHPXWDWRWW YL]VJiC
KHUHIRG WHKpQ HOV HOOpVL pOHWNRUIQD
ERUM~ POHWQDSUD NRUULJIOW YiODV]Wi
WHHOWeN D NpW WXODMGRQViJ SRSXOiFLyJ
HJ\HGHN WHQ\pV]pUWpNpW YDODPLQW D Jk
OiFLYJHQHWLNDL SD DEREMW-WITDRRERH FVOpVpU
VIRIWYHUHNHW D VBHUP\Ip V\ip G WRE HB PWO KDV M
tunk. A genetNDL WUHQGHW V~O\R]JRWW OLQHU
YL]VJIiOWXN $] HUHGPpPQ\HN V]JHULQW D] DQ\I
(Pn“6( D] HOV HOOpVL pOHWNRU HVHWpPEHQ
QDSRV YiODV]WiVL V~O\ HVHWPEHQ
KR]]i YW HVHQ IHOH DNNRUIN YROWDN PLQW
(P“6( HOV HOOpVL pOHWNRUEDQ “ pVv
SRV YiODV]WiVL V~O\EDQ “ pv-  * p
pV DQ\DL KDWiV NRYDULDQFLiMD QYHJIDWtYQ
HI\-WWKDB(yMD] BOV HOOpPVL' pOHWNRUEDG
D QDSRV YiOV]WiVIpV~O\EDQ
VIRURV QHJDWtY QD NpKLDRXQDX.OMH G\ B\ K MM N
6SHDUPDQ IpOH UDQJNRUUHOIBLYYpHJI\eWW
QHJIJDWLtY phWpN.QIBN U LOOHWYH V]RURV G
WpN&QHN U S WDOIOWXN $ YL]VJIOW W
QHWLNDL WUHQGMH VWDJQIiOW $ GLUHNW
NDSFVRODWIEyO DUUD RAV|IYN VDN H] @ HE\E KWWY B
ILJJHOHPEH D VJHOHNFLY VRUIQ DNNRU J\DN
QHWLNDL HO UHKDODGIiV D YL]VJIiOW WXODM
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0$7( EOODWWHQ\pV]Wp\ profes®reme@IK N ,QWp]H)
Anton.lstvan@ur—nmate.hnlA

+iWWpU $] HI\HGHN YiODV]WiVL V~O\D V]iPR
pUWYH D JHQRPL KIiWWHUNHW LV $ YiODV]
DODSMiIiQ WIUWpQ HO UHMHO]pVH VHJtWKHW
GHUQL]IOIVIEDQ D JHQRPL HO UaiddddO]pV SR
PLQ VpJpW O pV PHQQ\LVpJpW O D PRGHOOV
UHNW O [+JJ

OyGVIHUHN61316KLSU O V]iUPD]y DGDWRN
JHQRWtSXVW KDV]QIiOWXQN IHO N|]JHO V]i] |
O\HN-PiV WHQ\pV]J]HWHNE O V]iUPD]J]WDN $ |
IDVI]WiVL V~O\W NHWW DODFVRQ\ pVv PDJD
FVRQ\ pUWpPNHNW O NH]JGYH D PDJDV pUWpN
ULIED RVIWRWWXN $ G|QWpVL PIWUL[RW N
NDOPD]iViYDO WUpPQLQJH]W+N D YiODV]WiVl
HO WBIMY SRQWRVVIJIW D] LVPHUW YiODV]V
KDWiIiURIJWXN PHJ DJRQ PLQWDFVRSRUWRNR
O\DPDWEDQ QHP YHWWHN UpV]W

(UHGPpQ\HN ORGHOO+*QN D] DODFVRQ\ HJ'
lagosan 80%RY HO UHMHO]JpVL SRQWRMViIJRW pL
illetve 100 RV SRQWRVVIJRW D NpWNDWHJyULIV
WpEHQ $] HO UHMHO]pV SRQWRVVIJD D Wt
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WUPQLQJ HVHWPEHQ N|UQ\H]JHWHNQMPQW Yi
Q\H]JHW LQWHUDNFLYN PHJOpWpW PyGRVtW

JYHWNH]WHMpWDOXOiVL PRGHOO KDV
JHQRPLNDL DGDWRNEYO NpSHVHN YROWXQI
V~O\W ORGHOO+<QN D N|UQ\H]HWL DGDWRN
MDYtWKDWy

'LVINXVV]Ly

ORGHOO*QN VHJtWKHW D WHQ\pV]WpVL pV \
PiV IHXRWVSWXODMGRQViIJRNUD LOOHWYH
PRQ W~OL DGDWIRUUiVRNUD LV DONDOPD]}
NJUQ\H]JHWL DGDWRN NLWHUMHGWHEE IHOK
QHN Q|YHOpPVpUH YDODPLQW HJ\pE JpSL W
UDPpWHUHN IH®WiSRQiWRVRVD QL

Kulcsszavak YiODV]WiVL V~O\ KDV]RQIiOODW '16 J|
MHO]pV
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THE ROLE OF RNA INTE RFERENCE IN
BARLEY DEVELOPMENT A ND STRESS
RESPONSE

Auwalu Abdu

Institute of Genetics and Biotechnology,
Hungarian University of Agriculture and Life Sciences, Phd Student,
Auwalu.abdu@phd.usate.hu

Fabio Miloro, Agnes Dalmadi, Andras Kiss and
Zoltan Havelda

Institute of Genetics and Biotechnologyngarian University of
Agriculture and LifeSciences
Havelda.zoltan@uninate.hu

Plants regulate their genes expressions during developmental
processes, anih response to biotic and abiotic stresses. RNA
silencing is one of the regulatory mechanisms through which
genome stability is maintained and the expression of stress related
factors is regulated at different phases in the life cycle. RNA
silencing involves th production of small RNA of 2R5nucleotide

long via the action of DICERIKE RNaselll enzymes that cleave
double stranded RNA precursors. Small RNAs are then loaded into
an effector protein called Argonautes to form the RNA induced
silencing complex (FSC) which mediate sequence specific
transcriptional silencing at the chromatin level or post transcriptional
gene silencing at the mRNA level. The aim of our work is to
characterize the RNA silencing pathway genes in Barley with the
goal of revealing theirole during stress response and reproductive
development. We identified Argonaute 6 (AGO6) to be heat stress
inducible and with heat stress being an important physiological
phenomenon due to climate change, we aim to identify how AGO6
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plays a role in heéatress response including subcellular localization
and spatiotemporal expression. Also, we aim to answer whether this
response of Barley AGO6 is heat stress specific or is involved in
other stress responses of the plant. To do this, the expression of
AGOB6 is analyzed under cold, drought and salt stresses. In addition,
mutant and oveexpressing lines were produced and are currently
testing under normal and heat stress conditions. Preliminary results
on the loss of function mutants show that Barley AG@6p®rtant
during spike development particularly under high temperature
conditions. Furthermore, mutants of other important genes, mainly
the NRPD2 and RDR2 were produced and will be characterized to
identify their role in Barley development and stress/adtion. Ove-

rall, the functional mechanism of Barley RNA interference
including its role in high temperature stress response is to be
elucidated.

Keywords: RNA-silencing, Argonautes, small RNA, AGO6, heat
stress.
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'U +LGDV $QGUIV

0DJ\DU $pViEOHWWXGRPIQ\L (J\HWHP EOODWWE

Q\RN ,QWp]HW 1HPIpPpWIPQPPRHGLYHWYILLWISRQW +

VIRQIiOODW *pQPHJ U]JpVL ,QWp]HW 7XGRPiQ\
hidas.andras@nbgk.hu

‘U +XGIiN 3pWHU

IHPJHWL %LREOUL YHQRPHWIV]pVL .|]]JSRQW +DV]RQIC
PHJ U]JpVL ,QWp]HW EOODWRUYRYV
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IHPJHWL %LROLYHQRHW iV]pVL .|]SRQW +DV]RQIiC
PHJ UlpVL 7T QW YWMWpPVYH]HW
matyas.eniko@nbgk.hu

+HJHG&V /iV]Oy

.HFVNHPpWL ViUIJDIHM& MXKWHQ\pV]HW .XQE
hegedus.laszlo.szie@gmail.com

'U 3iOL@®NRIF]ViU 1yUD

IHPJHWL %LROLYHURPHWIVIRGW .|[}DPV]RQIOODW *p
PHJ UlpVL ,QWp]JHW 7XGRPIQ\RV | PXQND
palinkasbodzsar.nora@nbgk.hu

$ NHFVNHPpWL ViUJDIHM& MXK W|UWpPQHWH C
EHOL N|]JOpVHN pV QpKiQ\ IRWY-BI@ DpYMIND W X C
W O QDJ\ OpWV]iPEDuG7MM{ITHQAWpPHIHFVNHP
NJUQ\pNpQ PDUDGW IHQW H] D] INRWtSXV pV
MXK WHUMHGW HO N|]WXGDWEDQQSHHP]HWL
IpVL .[ISRQW +IpWQRQIAQIPW. ,QWpHEIWPQHN 1
MRJHO GMKN PYHN HOBNBHQ\HDGU O V]iUPD]y
EHQ QpPLOHJ KDVRQOyYy MXKIDMWD WHQ\pV]W
AG6]pNHO\ *pQJ\&U&" SURJUDP NHUHWPpPQ EHO
NeOOHPL pV JHQHWLNDL VRNIpOHVpPJpPQHN I}
gyarJuh pV .HFVNHWHQ\YNWWpJH OGbarbazt
HOLVPHUWH |QiOOy IDMWDNpPQW pV PHINH]G
D FLJIMD IDMWDN|UEH WDUWR]y ViUJDIHM& Y
PpWL ViUIJDIHM& MXK WHQ\pV]WpVH HJ\ W|U]
0«0 NJ|]|V QWYHQJIPIHM& EHUNH +DEiU YDQ (
NeOWDNDUYMXN V]JtQH]JHWPEHQ V]iPRV N«OO|
KDWXQN PHJ N|]JWeN WHVWPpUHW PDUPDJDYV
WHUPHOpPVL SDUDPpWHUHN pV V]IDUYDOWVilJ
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OXQNIQN FpOMD DHQRWW XK/RIMDIR HOWpU
EHUNH pV D NHFVNHPpWL ViUJDIHM& MXK H
E|] VpIJpW PHJIOODStWVXN PROHNXOiIULV JH
VpJpYHO pV |[VVIHKDVRQOtWIiVED KHO\H]]*N
WDQXOPIQ\ LUIQ\PXWDWN MHKHWOL] WOIQRP\
WpVH VIHPSRQWMIEyYO

$ YLIVIIODWED®*DJpIQEDQNMIEDQ WiURO\
IHM& EHUNH FLJIMD YDODPLQW D NXQEDULIL
E O V]JiUPD]y HJ\HGHN YHWWHN UpV]W $
PLNURV]DWHOOLW PDUNHW] DN\H.W-RG\D QIR P B/
SROLPRUIL]PXV LQIRUPiIFLY WDUWDOPXN DC
DODS GLYHU]JLWIiVL SDUDPpWHUHNHW
EHOWHQ\pV]WHWWYVpJ SRSXOiIFLYNRQ EHO-
ViJRW iOORPIiQ\RN N|]|IWW pV IHOPpUWSeN D
gukat is.

(UHGPpQ\HLQN V]JHULQW D] iOORPIQ\RN W
Hardp :HLQEHUJ HJ\HQV~O\ YDJ\LV D] LGHiOL"
WiKR] tJ\ WHQ\pV]WpVeN PHJIHOHO QHN PR
EHOWHQ\pVI]WHWWVpJL VILQWMH DODFVRQ
magas heterpLJR]JLWiVL pUWpNHN LV $ WHOMHV
NRIWDWRWW YDULDQFLD FVDNQHP NpWV]HL
QDN DPL D PDJDV KHWHUR]JLJR]JLWIVL V]LQ'
PIQ\RN URNRQVIJIW YL]VJIiOYD PHJIOODS
NXQEDUDFVL WHQYWRQQNW D HQHW LOIORPVQ\W )
URPV]J]RURVD D FLJIiMD pV D +*, SRSXOiFLYyN
QDN $OOpOPLQWIIDWRN pV HIJ\HGL JHQHWI
FLJIiIMD HJ\HGHN HU V iWIHGpVEHQ YDQQDN
PHO\QHN RND OHKHW KRJJib D/illDMWHDNI&U E &
WDUWRI]LN iP D NXQEDUDFVL SRSXOIiFLy HJ
PHIJOHKHW VHQ MyO PHIN*O|QE|]WHWKHW |

*HQHWLNDL DODSRNRQ Q\XJYy LQIRUPIF
PRQGKDWMXN KRJ\ D NXQEDUDFVL ViUJDIH
MyO HON<«OJQEODRHNUBPO\E O HUHGH]JWHWK'
+*, iOWDO IHQQWDUWRWW SRSXOiFLYyWyO |
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OLQGHQW HIJ\EHYHWYH ~J\ YpOM+N QHP OH
]JHOQL D YL]VJIOW NXQEDUDFVL MXKiOORPI
WHWKHW -4¥] 1GW.DWODIHWRWW SRSXOiFLYyWy:
OHO GLYHU]JLWIVL V]ILQW PHJ U]JpVH PHOOH
LGU®UH W|IUWpQ JHQHWLNDL ~MUD PRQL'

. XOFVV]y ViUJDIHM& MXK PLNURV]DWHOOLW S
GLYHU]JLWiV JpQPHJ U]pV
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ASSESSMENT OF ®OULTRY MANURE -BASED
COMPOST TEAS FOR INHIBITING
PLANT -PATHOGENIC FUNGUS

Imre BOCZONADI 12 David BUSA3
Edit GORLICZAY 12 Andras CSOTO!,
Kitti CSULLOG 1, Janos TAMAS!2

'Faculty of Agricultural and Food Sciences and Environmental Man-
agement, University ddebrecen, HungaryNational Laboratory of
Water Science and Water Safety, University of Debrecen, Faculty of
Agriculture, Food Science and Environmental Management, Institute
of Water and Environmental Management, Department of Circular

Economy and Envirimental TechnologgFacultyof Science and

Technology, University @ebrecen Hungary
*Corresponding author,-eail:

boczonadi.imre@agr.unideb.hu

The European Green Deal aims to reduce chemical pestszdcnd
risks while minimising the application of hazardous pesticides. The
European Commission plans for at least 25% of EU agricultural land
to be under organic farming by 2030. As part of the "Farm to Fork"
action plan, regulations are being draftedl plant protection
products containing active substances derived from
microorganisms. Compost teas, from composted materials, are
famed for their diseaseducing properties (Souleymane et al.,
2010), and largely attributed to living microorganisms (Aeinal.,
2015). Our study delves into specific poultry marhased compost
teas, examining their physiahemical and microbiological
parameters, and their ability to inhibit the growth of the plant
pathogenic fungus. The physicochemical analysis of cangms
was subjected to statistical examination using axaeanalysis of
variance in R Studio. Nitrate content showed no significant
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difference (p<0.05) between compost teas A and B, while other
parameters including pH, electrical conductivity, and eotvations
of various compounds differed significantly. Total bacterial counts
“ T A “1 A DQG “ T A YDL
among the teas, with minimal coliform microorganisms detected.
All teas displayed phosphate solubilisation capabiliigicated by
WKH SKRVSKDWH VROXELOLVDWLRQ LQGH]
“ IRU WHD % DQG “ $W D FRQF
and B inhibitedA. nigergrowth by around 50%, while tea C only
showed 20% inhibition. In PDA medium supplementedh \i%
teas A and B, inhibition reached 90%, compared to 20% for tea C.
Even at 1%, all teas significantly inhibitétl phaseolinagrowth.
Notably, tea B showed greater effectiveness, achieving around 90%
inhibition even at a 0.3% concentration. These tegudicate that
all three compost teas (A, B, and C) possess favourable attributes for
application, notably their microbial composition capable of
phosphate solubilisation, which is vital for plant growth. Overall, in
vitro experiments demonstrate thefficacy against the plant
pathogen#\. nigerandM. phaseolina

Keywords: Plant pathogens, Compost teas (CTs), Inhibitory effect
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A WHITE LADY BURGONY AFAJTA KLORO-
PLASZTISZ GENOMSZEKV (1&,E-$

JUDQN .ULV]WLIiQ

0$7( $JUIUFVRSRUW .IW
frank.krisztian@unrimate.hu

1DJ\ (U]JVPEHW

0$7( )HVWHWLFV %LRLQQRYiFLyV &VRSR
nagy.erzsebet@uwmate.hu

'ROI ,VWYiQ

0$7( $JUIUFVRSRUW .IW

3ROJIU =VROW

0$7( 1|YpQ\WH-UPHERW®pQAIRN ,QWp]HW
polgar.zsolt@unimate.hu

7DOOHU -iQRV

0$7( )HVWHWLFV %LRLQQRYIiFLYV &VRSR
taller.janos@unimate.hu

A burgonya §olanum tuberosumY LOiJVJ]HUWH D] HJ\LN OH.
POHOPLV]HU Q|YPQ\QHN V]iPtW $] DONDOPD]
PpUHW& WHUPHV]WpVL WHU*OHWH PLDWW M
got mutat, ami genomi szinten is jelen van. A White Lady egy ma-

J\DU NHV]WKHODM QYBP HV UMIVE]WHQFLDQHP!
Q\HNpQW W|EE MHOHQW V NyURNgehg-HOOHQL
UiFLYV VIHNYHQiOy WHFKQROyYJLiYDO PHJV]}
[VVIHIOOtWRWWXN pV DQQRWIOWXN D WHOM|I
White Lady kloroplaV ]WLV] JHQRPMD Ei]LVSIUEYy(
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D JiIUYDWHUP NUH MHOOHP] QpJ\ UpV]JUH RV
amelyetegy nagypV HJ\ NLV HJ\NySLiV UpJLy E
ES DONRW HJ\ SiU LQYHU] UHSHDWWHO
kloroplaszti JHQRP JpQW WDUWDOPD] DPHO\H
NyGROy Q\ROF ULERV]yPiOLV 516 pV KDUPL(
JpQWDUWDORP pV D JpQHNSoHREPOiIVD PHJI
NORURSODV]IWLV]IiQ OHtUWDNQDN pV D] HOyp
genom szekveRLIiN ILORJHQHWLNDL |[VV]HKDVRQOt
IHOROGRWW W|U]VIIW HUHGPpQ\H]HWW $ EX!
VIHKDVRQOtWIiViYDO VWUXNWXUIOLY LQGH
O\HN PpUHWH pV ES N|]|[WWL YROW $ OH
banatetPHV]WHWW EXUJRQ\D pV D YDG URNRQD
tUWIN OH $] HOpUKHW EXUJRQ\D SODV]W
[ VVIHKDVRQOtWiVDNRU JHQRP WDUWDOPD]
MHOOHP] QHN-RWD IGWMRWML Yy W ERStJ JHQRP Y
~M :KLWH /DG\ VIHNYHQFLD D YDG IDMRNUD N\
KRUGR]]ID $ N<O|QE|] EXUJRQ\D QHPHVtWpV
SolanumiDM pV KLEULG NHU<OW IHOKDV]QiOiVUD
DONDORPPDO Q\tOW OHKHW VpJ HG®R V]HNY
VpUH $] ~M NORURSODV]WLV] VIHNYHQFLD W
IpOHVpJ D PH] JD]GDViJL JHQHWLNDL DODSR
WRYIEEL WDQXOPIQ\R]iViW

Keywords %XUJRQ\D JHQRPV]JHNYHQIiOIV R
plasztiszgenom
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Hirth Mirella

eOYRQDO +DOJHQRPLNDL . XWDWYFVRSRUW $ON

VIpN $NYDNXOWHPHDWEL]WRQVIJL ,QWY]HW 0DJ

eOHWWXGRPIQ\L (J\HWHP *HRUJUAGRBSEDPSXYV
VHIpGPXQNDKDOWJBDKVY
hirth.mirella@unimate.hu

6]DEy 20LYpU 0iWp ,BUEYP Uip/QOly ,0G LN

eOYRQDO +DOJHQRPLNDL . XWDWYFVRSRUW $ON

VIpN $NYDNKOWHUBDWEL]WRQViIJL ,QWWPIHW 0DJ
e OHW W X @yreten)Georgikon Campus, Keszthgly Ui UP p U
Q|N KDOOJDWy
szabo.oliver.mate@stud.umiate.hu

7XGRPiIQ\RV WDQiFVDGYy
RUEDQ Oivij@ehtX QL

7XGRPIQ\RV PXQNDWiIUV
szeverenyi.iIdiko@unhate.hLIA

$ JHEUDGDGIRQ pO iOORPIQ\DLEDQ D] LYDUW
NURPRV]yPiV UHQGV]HU KDWIiUR]]D PHJ D]RC
W|EE YRQDOEDQ H] HJ\ SROLJpQHYV LYDUPHJ
YHO HIHNQpO D ODERUDWYULXPL YRQDODNQ!|
PDUNHUOQHWPHQGHONH]pVUH D QHPHN HON-<O|
PRUIL]PXV ITHQRWtSXVRV MHOHLW KDV]QiOM)
D] LYDUpPpUHWWVpJ XWiQ DONDOPD]KDWyY $ K
DIRQRVtWIiVIiW PHIN|QQ\tWLN D] HUUH D FpO!
riporter vonalak: ag{ddx4::egfp} p ¥{piwill::egfp}.
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$ KiJLDVEIWRWW $% ]JHEUDGIQLYN IDURN-~
RO\DQ JpQHNHW PHO\HN HOWpU HQ Q\LOYit
H]iOWDO PDUNHUNpPQW DONDOPDVDN OHKH
VPpUH (JHQ P DU NHWIN DIOD VB2 Dedn
WUDQV]Jp@ARRKM\RNEDQ LV PHIJQ\tOKDW D
UDL PROHNXOiIULV V]H[iOiVUD %iU D JHEUD
PiU YL]VJiOWIN D JpQH[SUHVV]LYV PLQWi]C
PDUNHUNpPQW YDOyY DONDOP® JEWIN&RPW | /WP
IHOQ WW LNUiIV Q VWpQ\ pV WHMHV KtP
JH]W+QN HO 51$VHT DQDOt]LVW PDMG HOHI
VIHNYHQIiOiVEyO V]iUPD]y DGDWRNDW gVV
H[SUHVV]LYW PXWDWy JpQW '(* WDOiOWXC
PLQW SRWHQFLIiOLV PDUNHUW YiODV]WRW
WHUYH]JHWW 3&5 SULPHUHN 3&5 VHJtWVpJp'
3&5 VHJItWVpJpYHO IRIJMXN D NDSRWW pUWrp

$] LYDURN HON+O|QtWpVpUH DONDOPDV P
W OHJ WDOiOXDNRRDWG RPHO\HN PiU D] LY
HO WW LV P&N|GQHN 7HV]WHOQL IRJMXN
JHEUDGIQLYYDO N|JHOL URNRQVIiJEDQ OpY
VIHULQWL HON-O|QtWpVpUH LV PHUW DONEC
Q\~-MWKDW D JD]GD ¥Etlly NsRQMQM OfpN IMIBQ\ ¢
VRUIQ

Keywords H[SUHVV]iOW LYDUL PDUNHUHN PROHNX
I p O @Gyrinidae
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Closed breeeding program assidtby genotyping of the csd gene of
the honey bee

KoLics e Y!DPARRAG 7 D P1\M E7<EKingal,
TALLER -iQ R NKoLics %D G4]V

bkolics@gmail.covr

10DJ\DU $pViEOHWWXGRPIQ\L (J\HWHP *HQHWLN
OyJLP]HQW )HVWHWLFV %LRLQQRYIiFLYyV &\
2+i]L 0pK p V3520/Szeghalom
S0DJ\DU $pViEOHWWXGRPIQ\L (J\HWHP EOODWW
Frontline Hagenomika Csoport

$ PPKWHQ\pV]WpV HJ\LN OHJKDWpNRQ\DEE P
WHUPPNHQ\tWp VUMW BSRBSRIRWW WHQ\pV]IWpV
VIHUYH]JHWW PHJYDOYVtWiVD $ SiUJiV LUIQ\
N|[YHWNH]PpQ\HNpQW D]RQEDQ D KHUHJ\+OHI
YHUJLWiV pV DNiU D SROLDQGULD NLLNWDW,
W\iVV]iUQ\~BBiVERERYJILiIMiQDN VDMiWRVViJl
HQQHN NLLNWDWiVD pOHWNpSWHOHQ GLSOR
OHWNH]pVH iOWDO D PpKFVDOIG QpSHVVpJpC
KHWHWOHQQp EJ\ D WHQ\pV]pUWpPNEHFVOpV
WHQ\pV]YRQQWDNW{VD HOOHKHWHWOHQ+0O O
NDOPD]iVD PHJROGiIVW MHOHQWKHW HUUH D

$ PpKDQ\IiN FVG &RPSOHPHQWDU\ 6H[ 'HW
PHJKDWiUR]JRWW DOOpOMDLQDN KDWpNRQ\
iOWDO D WHQ\pV]YR QOLO\DN ONRNPS DM LYH LI € | K\F
LQV]JHPLQIiIFLY WHUYH]pVPW NLHJpV]tWYH -}
D FVG DOOpORN JHQRWLSL]iOiVD N|]JYHWYH
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JHQRWLSL]iOiViYDO D]JRQEDQ H] NRUOIWR]I
JIEDQ N+O|Q|VHQ D P p KH@MHINOY MAHRRL D WAV M
WiVXQN FpOMD HJ\ RO\DQ PyGV]HU NLGROJ
W Yp WHV]L D PpKDQ\iN FVG DOOpOMDLQDN
(J\ ~M PDJDV iWHUHV]W NpSHVVpJ& VIHNYF
JHWpVH OHKHW Yp WHW WBOD SRR DO\ F OR N
D PpKDQ\iN V]iUQ\IiEyO PHIJWHUBPWSH H]JH
JHQRWLSL]iOiVW HJHQ D ORNXV]RQ )HMOH\
WRYIEEL OHKHW VpJHN NtQiONR]QDN QHPF\
Q\DEE pV JD]GDViJRVDEE D]JRQRVtWiViUD K
glag PRWLYiOW Pp]KDPLVtWiV NRQWURO
JHQRWLSLOIi]iVD iOWDO

Kulcsszavak PpKWHQ\pV]WpV FVG JpQ PpKDQ\D PC
SHVVpJ& VIHNYHQIiOiV JHQRWLSL]iOiV
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INVESTIGATING CROPS AS ALTERNATIVE
SOURCES OF PROTEIN:ATTRIBUTED TO
THREE DIVERSE CEREAL GRAIN VARIETIES

Maha Khalfalld® /iV]Oy =¥ RIPEGN=-ROWiQ *\ UL
tUniversity of Debrecen Faculty of Agricultural and Food Sciences
DQG (QYLURQPHQWDO ODQDJHPHQW ,QVWLWXW
138, utca032 Debrecen, Hungary
2University of Debreen, Research and Study Farm, Vilmes, 4
utca+ 1\tUHJ\Ki]D +XQJDU\
3Central laboratory, Ministry of Higher Education and Scientific Re-
search, P.O. Box 7099, Khartoum, Sudan
*Email: maha.khalfalla@agunideb.hnll

Alternative sources of plant protein can help develop sustainable and
nutritious food systems. This research addresses environmental
degradation, food security, and public health problems. Using these
alternative protein sources has the patbntd achieve both
nutritional benefits and environmental advantages.

The study was distinguished by examining three diverse
FHUHDO JUDLQ YDULHWLHYV LQYROYLQJ Sl
Biserka, and Rumenka), winter wheat (SE15), and buckwheat
(Hajnalka); tte distinct varieties are registered to belong to the
Institute of Research and Study Farm, University of Debrecen,
IN\tUHJ\Ki]D 7KH H[SHULPHQW ZDV FRQGX
diverse cropping systems under the controlling of N fertilizer,
particularly (27 % CAN, with a rate of (80 kg N/ha300 kg/ha
CAN), applied for each cereal grain for the 2021 and 2022
cultivation season. Statistical results showed a significant
YDULDQFH DWWULEXWHG WR D YDULHW\ JU

Accordingly, the results revealed that theude protein
contents fluctuated among the tested varieties. They ranged
from 16.7 g/kg to 19.0 g/kg in the proso millet varieties, 19.3
g/kg in the winter wheat, and 17.4 g/kg in the buckwheat;
however, the revealed crude protgirthe buckwheat crop was
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implicated in the reverse impact of the applied rate of N
fertilizer when the control sample measured within 18.4 g/kg
and decreased to 16.5 g/kg, respectively. The findings indicated
that Hungarian proso millet varieties have abundant protein
contents, Wich was a reason to examine the colour profile and
sort the three respective varieties based on the varied colour
profiles, which can contribute to predicting the physical
properties that can affect of developed final product.

Overall, proteirdbased plarst are emerging strategies that
could contribute to the green revolution, SDGs targeting,
quarantine of natural food sources, and protection against
uncommunicable diseases, moreover, supporting that the
finding outcomes could benefit the breeders, nuhisits, and
industrial sector in a wide manner.

Keywords: cereal grain, N fertilizer, crude protein, diverse varieties,
proso millet
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Investigation of lithium residues in bee products

.2/,&6 eY¥,BAIJT26 =WYOIE7<E6 .LJID
SZEPESI Kinga?, SOLTI Izabella?,
1e0(7+ *\|QI\Z$//(5 -iQRV
BARANYAI Edina?2 63(&=,E5 $QGUIV
.2/,&6 %DDI]V

'0DJ\DU $pVieOHWWXGRPIiQ\L (J\HWHP *HQHWLN

OyJLD ,QWp]HW )HVWHWLFV %LRLQQRYIiF

DeEUHFHQL (J\HWHP 6]J]HUYHWOHQ pV $QDOLW

S0DJ\DU $pViEOHWWXGRPIQ\L (J\HWHP )HVWHWL

“%DODWRQL /LPQROyYJLDL . XWDWyYLQWpP]HW (|W®
zat

[izabella.solti@gmi.com|

$ PpKFVDOIGRNUD D OHJQDJ\REE YHV]pO\W
(Varroa destructor iOWDO RNR]JRWW YDUURY]JLY MHO
]JHOpVpUH MHOHQOHJ UHQGHONH]pVUH iOOy
VIHUPDUDGYiQ\ SUREOpPPINDW RNWJKOWQDN
JtW PLQGHQ HVHWEHQ $ OtWLXP VyN PLQW
DQ\DJRN DOWHUQDWtYPDNQQ ¥ POEDQWHHNY pN U
PHUW KRJ\' D OtWLXPRV NHJHOpVHN PLO\HQ F
KDJ\KDWQDN D PpKpVIHWL WHEERNHNEHQ $
ODWRNEDQ KDV]QiOW PO OtWLXPRV FXNRU\
JIOWXN D OtWLXP IHOKDOPR]yGiViW pV NLeU:
PpKHNEHQ pV D PpKpV]HWL WHUPpNHNEHQ
PpPKHN WHOMHV V]HUYH]HW pidgeémr@lkédlety H|HO p V V
PDMG YLVV]DIiOOW D NROQBRIREOL ¥UMINVUH LE
YRQ QDS YROW KDWiVVDO D IHGHWOHQ
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Pp]JEHQ D NtVpUOHW YpJpQ LV PJ NJ VILQW
$ PpKYLDV] D NtVpUOBWDMWO BHVLXE WBQWB
DPL D] HQJHGPOO\HO UHQGHONH] V]LQWHWL
HO Q\|VQHN PRQGKDWY OLQGD]RQiOWDO Ei
W&QLN D OtWLXP M|Y EHQL iOODWRUYRVL D
VRNUD YDQ V]+NVpG YO @Pp\WVDIHUPORIDIV LOOHW
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BACTERIAL DIVERSITY IN RHIZOSPHERE
SOIL OF DRAGON FRUIT SELENECEREUS
MEGALANTHUS DIFFERS AMONG FARMS IN
THE ECUADORIAN AMAZO N REGION

Susana Araujo Nava$?, Akos Juhasz, Katalin Postat

Department of Microbiology and Applieddé&chnology, Institute of
Genetics and Biotechnology. Hungarian University of agriculture
and life science, Hungary
Translational Plant Research Group, Universidad Regional
$PD]yQLFD ,NLDP (FXDGRU

In Ecuador, Pitahaya (dragon fruit) is an exotic ancheacically
significant fruit. This crop is a new alternative for agricultural
production with a significant economic potential for producers
However, the fruit is prone to many diseases incited by fungi,
bacteria, viruses, and nematodes leading to heaggdpdue to
intensive agriculture, leaving negative legacies that influence soail
microbiome. Our aims are to better understand the composition of
bacteria in the rhizosphere of yellow dragon fruit crop and how
microbial diversity responds to different mgitural management.

‘H LQYHVWLIJDWHG WKH EDFWHU&DO FRPF
megalanthuscrops using higithroughput sequencing of the
16rRNA. These were compared among eight farms near Palora in
the Amazon region, with different management systemsiding
organic and conventional. DNA sequences were processed with
FROGSSTAT with Phyloseq R package and taxonomic
assignments were made based on the SILVA database. In total 2764
amplicon sequence variants (ASV) were identified in rhizosphere
soils of alltypes of farm management. The bacterial abundance
showed significant difference between farms and from one of the
organic farms showed Xanthomonadales as the predominant taxon
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order. The dominant phyla were Proteobacteria Acidobacteria,
Choroflexi, and Atinobacteria in all types of managements.

Overall, all results indicate that most farms have distinct
bacterial abundance, likely because of edaphic differences as
well as differences in management practices, including soil
manipulation, types of fertiletion, and fungicides use. This
preliminary result is the first step to see in more detail the
PLFURELRPH LQ GUDJRQ IUXLWYV UKL]RVSK

Keywords: Dragon fruit, soil microbiome, Selenecereus
megalanthus, rhizosphere
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6]DEy 20L YpmirtOMvgiia ! 6]DEy 28X0OD
2UEiQ /iIVBOMYHUpPQW ,OGLNy

10DJ\DU $JUiU pV eOHWWXGRPIQ\L (J\HWHP $NY

JHWEL]WRQViJL ,QWp]HW LSO NDQNDHR WO ¥RQD

+DOJHQRPLNDL .XWDWYFVRSRUW .HV]W

20DJ\DU $JUIU pV eOHWWXGRPIiQ\L (J\HWHP $NY

JHWEL]WRQViJL ,QWp]HW OROHNXOiIULV gNRO)
S2PLFV $UWLVDQ *|G|0OO

XWDWiVDLQN HOV GOHJHV FpOMD KRJ\ PHJy
QHN IRO\PDWiW HKKH] DV|HE O M& N) DyNR R GUHODH
EHQ $ IDM LYDUIHMO GpVH VRUIQ D KtPHN W
~J\QHYH]HWW NRUDL SHWHIpVIHN DQJROXO
V EE KHUpYp DODNXO >/LHZ pV 2UEIQ %U
JHQRPLFV @ (] DIRORODOBPW HhIpD]IH QBIPI M
VHQ WLVIWIiI]JRWW $QQDN pUGHNpPEHQ KRJ\ F
OHWHNHW HJ\ RO\DQ WUDQV]JpQLNXV YRQD
LYDUV]HUY IHMO GpVpW HJ\ ULSRUWHU IH
tg{ddx4::egfp} NR U i Bf&38Qegfp}voQDOEDQ PiU D] LYDU\
YHN NLDODNXOIiIViKR] V]*NVNIJHWY OVW tKIDN yHIMN
Q\RPRQN|YHWKHW HN >5D] &XUUHQW 2SLQLF
$ WUDQV]JpQ WHUPpNH HJ\ RO\DQ IOXRUH
H[SUHVV]LYV N+<O|QEVpJHMHPYDWMWMWDRMHW $HQ
VIHNEHQ QDJ\WViJUHQGHNNHO HU VHEE MHOH
pvV 20VHQ OHFKDQLVPV RI '"HYHORSPHQW

UiQ\D KRJ\ D IDMUD MHOOHP] SLJPHQWIiFLYy
UHV]FHQV MHO pU]pNM®RWHWLV DA BW H N H@AMMD I
PHJILJ\HOKHW Yp >5DZOV pV PWVDL 'HYHOR
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$QQDN pUGHNpPEHQ KRJ\ H]W PHJROGMXN Et
GXSOD PXWiQV SLJPH cagpet BH pOK LWRIQ PO PV I
&HOO 6WHP &HOO pVHY VIG\OKMNFLPYSRO\DP]
JRIWXQN NL PHO\ OHKHW Yp WHWWH D PiVR

YDULiFLy N|]*O HJ\QHN D NLYiODV]WiViWw ,C
YRQDO JHQRPMiQDN D PHJV]HNYHQiOiVD U
WUDQV]JpQ EHpS+Op OH SR PLy MWW WHIOD | R
YiEEL U|YLGtWpVpW pV pVVivSiaetapmypW $] -
>6]DEy 27'. @ .RUIEEDQ XJ\DQ PiVRN PiU
VRQOyYy YRQDODNDW >3UHVVODXHU pV PWVDL
mtsai, Zebrafish 2016], a@EDQ D] iOWDOXQN PHJDONRYV
HOMiUiV MyYDO KDWpNRQ\DEE pV J\RUVDEE [

-HOHQOHJ D JiVSiU YRQDO MHOOHP]pVpPQ
OiVL N|JUpQHN PHJKDWIiUR]iViQ pV D] iOORP
]XQN $ SLIPHQWHN KEUQYINPDRWD MiUNPNE I
IHOQ WW HJV\HGHNEHQ LV VINPBW WHLYUN®I N [
WHN PHJILJI\HOKHW VpJH

(PHOOHWW D YRQDO WRYIiEEIHMOHV]WpVy
$ WIANGG[ HJIS KiWUiIQ\D KRJ\ D SHWHIpV
IHMO GpVpW XJ\® @ HKOWQONRPRWQL D IOXRL
DODSMiQ D KHUH PHIMHOHQpPVpPW NHYpVEp
PHJQ\LOYiQXOy WUDQV]JpQLNXV NRQVWUX
WHQQp KRJ\ D] LYDUV]JHUY iWDODNXOiViW
NH]GHWL OpSpVHLW LV OiWKDVVXN

$ JiVS YRQDO NLDODNtWiVD FpOMIiEyO NL
HOMiUIVW IHO OHKHW KDV]QiOQL PiV iV
JHEUDGiIQLY YRQDODN OpWUHKR]iViUD LV

Kulcsszavak WHUPpPV]HWHY LYDUiIWIRUGXOiV JHEUI
3*& WUDQV]JpQLNXddspet SRUWHU YRQDO
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10$7( *HQHWANPWHFKQR/@YIMD WXGRPIQ\RV PXQ!
nagy.erzsebet@unimate.hu

20$7( *HQHWANDWHFK QR/@ YHAKD BK'IJD Wy
idogwu.esther.ijeoma@phd.unimate.hu

30$7( $JUIUFVR WRKGHREBIW XQNDWiUV
wolfistvan01@gmail.com

0$7( 1|YpPQ\WWHUOWYWNWHPL WDQiU
polgar.zsolt@unimate.hu

S0$7( $JUIUFVRWRXIGW P FJRNENDWiUV
frank.krisztian@unimate.hu

A Phytophthora infestansORQW 'H % DU\ QHY& RRP\FpV
iOWDBWWNRHXUJRQ\DYpV] D EXUJRQ\D HJ\LN ¢
RNR]yMD Solasum demissumvadburgonyafajpan 11
rasszspecifiku®. infestansUH]LVIWHQFLDJpQ LVPHUW LC
O|QE|] QHPHVtWpVL SURJUDPRNEDQ KDV]QR\
]*O QpKiQ\DW Pi& NODyGRJWDEN 5 GH W|EEVp
PpJ QHP LIROIOWIiIN .RUIEEL HOHP]pVHN D %Cc(
JtWVpIJpYHO DIW PXWDWWiN KRJ\ D :KLWH /I
JpQ OHJW|EEMH PHIJWDOIOKDWYy
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$ :/ PHOOHWW *HUJHO\ DODSMiIiQ My I
WHQFLiM~ .DVWLD IDMWiW pV HJ\ IRIpNRQ\
WViQW KDV]QIiOWXN KRJ\ WUDQV]NULSWyP
|[VV]HP.Dinfestans LQRNXOiFLYyUD DGRWW UHDN
LQRNXOiFLYW HU WHOMHVHQ Q|JYHNY Q]|Yp¢
cseppentett, 1900 sporangium/mL MR548asP. infestans
LIROIWXPRW WDUWDOPD]y ROGDWWDO YpJH
]JpVKH] ROWiV HO WW NRQWUROO YDODPL
ROWiV XWiQ YHWW+«QN OHYpPOPLQWIN
WUDQV]NULSWRPV]HNY H@its, WBA) dldt-[W6H T
IRUPRQ YpJH]WeN

$ WUDQV]INULSWRP UHNRQVWMENSIiOiViKR]
SURJUDPRW KDV]QIOWXQN D NYDQWLILNIiFL
GH[ pV TXDQW SDUDQFVDLYDO YpJH]We-
H[SUHVV]IiOW JpQHSHW/UQYH]HWEHQ D '(6!
%WLRFRQGXFWRU FVRPDJ VHItWVketlp YHO D]R
KOBAS-L HV]N|]JHLYHO D .(** DGDWEi]JLV DODSI

$] ROWiVL NtVpUOHW D :/ YiUW UH]LV]WH (
URVW\IQ IRIJIpNRQ\VIiJiW LIDJROWD GH D .D
jellegzetes t QHWHLW SURGXNIiOWD +DVDGy SRS
D .DVWLD pV D 6iUYiUL ERURVWE IRJpNR
LIROIWXPPDO V]IHPEHQ

$] HJI\HV WUDQV]NULSWRPRN W|EE P
WUDQV]NULSWRPMiW N<O|QE|] JPpQH[SUHV
DODS~ PHJIN|]JHOUW pN HNW HOJ YPI\&MWHPp Q\|
VRQOtWRWWXN |VV]H D KiURPIDMWD UHDNF
NeO|QEVPJHNHW PXWDWWDN NL D UH]LV]W
ILWRIWyUD IHUW ]pVUH DGRWW YiODV]iEDQ

Kulcsszavak Phytophthora infestans, burgonya, transzkriptars-
JiODW UH]JLVIWHQFLD



' HUWPpPV]HW pERUiQDAWHWHNF
(0QIN
+RUYIWKQp 'U %DUDFVL eYD HJ\HW

7iUVHOQ|N
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MAJORANNA (MAJORANNA HORTENSIS
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Investigation of vegetative grow of marjoram (Majoranna hortensis
Moench)
Cseh, Esztér SRyU?-pAG)LRBYWIWD (V]WHU
egyetemi adjunktdsegyetemi doceAs HJI\HWHPE KDOOJDWy
130DJ\DU $JUIU pV e OHNMWHKR RPUGALVJHWW X GRPIiC
Wp]HW
?Magyar $JUiU pV eOHWW X G FODIWHP QIWHWB PPV 7HUP
VIHWWXGRPiQ\L $ODSRN ,QWp]HW

cseh.eszter@unhate.htil

$ J\yJ\Q|YpPQ\HN DMHEBOWOW L& VIDNRN HVHP
YiQ\ WHUPpV]HWHV DQ\DJRN KDagy@iODWiQD
nagyobboM HOHQW VpJé& P$Q\GHQDBBOROMHWHQH QL
UpV]H IRUGXO ~MUD D KDJ\RPiQ\RV IHOp $] |
LONIRE]JHUQ|YpQ\ QN D Najokwha hBriengi® UiQ Q D
0|QFK 0iU D] yNRUEDQ LV N*O|QOHJHV KHO\
HOV VRAMJBQNpPpQW D ,\'@|BIRLYQ\®DL PDQJDV LC
WDWDOPD PLDWW D] LOODWV]HURISPPUEDQ LV
MiW D V]iUtWRWW OHYH O isjoranad hedigV 1[0 G I}
NpSH]L $] XWYEEL LG NEHQ PHJILJ\HOWpN [
J\DNRUROW SR]LWUWK KWW QiW NJHOM|Y EHQ
DODSDQ\DJNpQW LV MH@GHQW V VJHUHSHW IR
$ YL]VJIODWDLQN VRUNG]WaNeakilBEL FpO
GDOPL DMiQOiVRN WHUPHVWHKRNOEWML HO
NLVSDUFHOOIV N|UPOPP QYKWIifRRO)WOIW D QH
YHOpPVVHO W&]GHOpPVVHO pV W&]GHOpV QpC
YHNHGHFpWWWDWLV]WLND LY LAYGN]BWHNNH
PIUFLXV pV RNWYEHU KyQDSMDL N|]|[WWL YF
ORWW .HV]WKHO\H®@O3JVLYYJiDEaMW&KWR] PDMF
YHW PDJRWnK®R W iID@SIS HQ i@HDRHPREGW W
VRQOtWRWWXNDWRNHVIR YIGU W BV VRUIQ
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HV VRUWIiIYROViJRWDWWIYRO¥PRIRNDW DODN
$ YL]VIJIODWL WHU+sOHW QN |-QnmNagy-HEE D]R
ViJ~ SDUFHOOiW $) GHIDNA WERHVWDXND@N NI V' X W i Q
D] ~MUDVDUMDGIpUBYHWHWpEV B ®|YpQ\QHY
GLJ IRO\WDWWXN DPtJ D] LG MiUiV D Q|YpC
mutatkozott.$] H@EHWDNDUtWiVLJ KHWHQWH PDN
JH]WeN HO DJHO®RWHQH]pVHNHW pV Q|YpQ
JIQDN PpEHMBNDUtWiIVNRHISIMGLI D ]|OGW

OHJIOODStWRWWXN KRJ\ D W&]GHOpPVVHO
WiVD MyYDO QD 1\®R EEDN EBIQGHPWQW D W&]GH
iOORPiQ\p $ Q|YHNHGpPV+N PiU YshdHWiFLyV
PRIJpPQHEE pV NLV]iPtWKDWYEE PLQW D W&]
A YL]VJiODVSDN FFHRMAM N N|]|[WW D W&]GHOpV\
QpON+OL SDUFHOOIN N|]*O RW DN BIR Y RGHW Or
D PiVLN KiURPKR] NpSHVW PHO\ N<O|QEVj
HJpV] YL]VGi® TDMROCHONDDANWD UtWiVRE AVGHM p EH
megetis PpUWeN PHO\ VRUIQ PHJiOODStWRWW
QpON+OL iOORPiIQ\ XJ\DQ KDMWIiVKRVV]IiEDQ
NeO|QEVpJHW D  YiJiV DONDOPiYDO GH ]|
UDGW D W&]GHOWpPKH] NpSHVW

gVV]HVVpIJpEHQ PHJIOODStWKDWy KRJ\ D
OHW N|OWYVpJJHOEM DJ DIWNHRITVS O XY|IY pQ\H N
VPEHQ OpJLV H]JHO D PYyGV]HUUHM®- pOHWNp
J\REE ]|OGVW|@PRPEQ\W WXGXQN QHYHOQL D 1
WyO IRJYD PHOO\HO UHQW i\& HWLP\HIOEE/ LNIRV
lyamatA NHGYH] LG MiUiVQDN N|V]|QKHW HQ
GDORPEDQ MDYDVROW EHWDNDUtWiVRQ W
UtWiVL LG V]DNUD LV

Kulcsszavak PDMRUDQQD SDOIQWDQHYHOpPV W&]GFH
W[PHJ
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A DROSOPHILA SUZUKII (/ 5(-(/=e6(
(*<('6=EOE1%$. O(*+$7E52=E6%$
%2*<(6 *<h0g/&69.% (1

Pest prediction of Drosophila suzukii in berries, and determination
of its number

*RPEN|W &V OOD\LLERQWWVQ\L*iERU
9DUJD ~HQ

'0$7( .(57, *<.. )HUW GL .XWDWyYiOORPiV
gombkoto.csilla@unlinate.htil

A Drosophila suzuki ODWV XP XUD DID] IROWRVV]
OLFD SRWHQFLIOLV YHV]pO\W MHOHQW PLQCG
FVRQWKpMDYRNEMHIHVED WHKHW -DSIQEDQ .
JHWpKH] N|QROHP®IRRIXYND J\RUVDQ HOWHUMH
EDQ PDMG D YLOiIiJ W|EEL UpV]pQ $ IDM D] I
20000HV pYHNEHQ RNR]JWD D N*O|QE|] NRQWLQ
gon 2016WyO V]iPROXQN MHOHQW VHEE YHV]pOC(
El] V] O IDMWilQPHONIHRN DB WVRWRIGHIDOODWH)
YPQ\HNHQ )RQWRV DJRQEDQ PHJMHJ\H]QL K
Q|]YPQQ\HO UHQGHONH]LN DPHO\HNHQ N|QQ\

A Drosophila suzuki ODWVXPXUD D N|]|QVpJHV P X
HOWpU HQ 1&UpV]HV INRWMYENVN OHIOH WHYQG MO
KRJ\ QH FVXSiQ D W~OpUHWW VpU<OW J\eP
D] pSSHQ pU IpOEHQ OpY HJpV]VpJHV WHL
IDMUYO YDQ V]y eYHQWH QHP]JHGpPNe*N LV
LYDU~ HIJ\HG pOHWH VR UkiGat. ANeritieket SHWpW
ILJ\HOHPEH YpYH HJ\ QDJ\RQ YHV]pO\HV Nil

$ YPGHNH]pV PHIWHUYH]pVpQpO QDJ\RQ |
O\DPiQ IRO\DPDWRVDQ SRQWRVDQ Q\RPRQ
V]iPRNDW UDM]iVL LG SRQWRNDW (UUH D
maecetesl OOHWYH DOPDHFHW pV HWDQRORV F
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W|WW YDUViIV FVDSGiIN 7|EE YL]VJIiODWEDQ
PpUVPNOHW QDJ\EDQ EHIRO\IVROMD D PXVC
JpW LOOHWYH D] pOHWEHQ PDUDGIVL HVpC

$ 0$7( )HUW GL .XWDW yi\®D RRRRA KR QP WHWH W
MeN D SHWW\HVV]iUQ\~ PXVOLFD PHJMHOHC
HI\HGV]iPiwW 9L]VJIODWDLQN VRUIQ DOPDHF
YDODPLQW DOPDHFHW HWDQRO NiYp FVD
WXQN FVDSGIiLQNEDQ

$ IRIRWW HJ\HGV]iPRIO YR DWGKODW i KiRJI\ D
PpUVPNOHW LOOHWYH SiUDWDUWDORP YiO
D IRJIVHUHGPPQ\HNHW -HOOHP] KRJ\ D V]
QIEDQ OHJQDJ\REE V]iPB&milaP $tauiH O H Q
ODWVXPXUD OHJW|EE HJ\HGPYHO DXJXV]W
HOHMpPQ WDOIONR]JWXQN sOWHWYpQ\HLQNH ¢

tVPUOHWHLQNNHO EHEL]JRQ\RVRGRWW K
OHOQL YDGRQ WHUP Q|YPQ\HNHQ eSSHQ
INROYJLDL YpGHNH]pVL PYyGV]HU NLIHMOH\
~J\ OHKHWRH@WHQL D SHWW\HVV]iUQ\~ PXV
KRJ\ N|JEHQ D] [NRV]LV]WpPD YiOWR]DWODQ



87

),=,.%, e6 ),=,2/1$, 3$5%0e7(5¢(.
9,=6*E/$7%$ $ -e*6FAHLACTUCA SATIVA
VAR. CAPITATA $(5231i1,.86
7(50(6=7e6( (6(7el

Gorliczay Edit'?2 ORQW Y DL alRUMRIO L- g RV
6]DEy $ G GlabyAttilal?

UHEUHFHQL (J\HWHP OH] JD]GDVipVeQBHOPLV]HL
Q\H]JHWJD]GIiONRBVWLHURWH]WID]GIONRGIVL ,QW
WXGRPIiQ\L pV .|[UQ\HJHWLQIRUPDWLNDL 7DQV]p
V]|UPpQ\L ~W
29t]WXGRPIiQ\L pV 9t]JEL]WRQViJDebredediHWL /DERL
(J\HWHP OH] JD]GDViJ e O-HWPLVRABWMVERF A
NRGiVL DOV JUQ\H]HWJID]GIiONRGIVL ,QWp]JHW ¢
JUQ\H]JHWLQIRUPDWLNDL 7DQV]pN
S'HEUHFHQL (J\HWHP- GHHIDAGWDHWUWXGRPIQ\L p
Q\H]HWJD]GiO N RGIWDGRPIQ\L ,QWp]HW
1|YPQ\WHUPHV]WpVWDQL 7iM|NROyJLDL pV 1]Y

$ WDODM QpON<OL Q]|YpQARMHUAN HDV |/ ¥V R SHHDQ
KLGURSYQLDHDNYHD Yy QPHNY ILJ\HOPHW NDSQ
WHUPHV]WpV WHU - *OSIMBXN X W-HIDR S LD Wi
IHQQWDUWKDWY LQQRYDWtY PyGV]HU DPHO
WHUPHVIWpVpW WDODM DONDOPD]iVD QpON-
Q\|V D OHYpO]|OGVpJHN WHUPHjWepVPEHQ
sativavar. capitata) amelyek gyaJV Q| YHNHGpVW pV My WiS
WiVW LIpQ\HOQHN

XWDWIiVXQN VRUIQ D FpOXQN D] YROW |
MpJVDOiIWD WHUPHV]WpVHFKQROyYJLDL SDU
PHVIWpV HVHWpPQ N<O|Q|]V WHNLQWHWWHO

$ NtVpUOHWEHWQH O Wp W LIJLd&tpch\sBtia W D
var. capitatg WHVIWQ|YpPQ\HNHW |WV]|U|V LVPpW
NOtPDV]REIEDQ OpY DHURSYQLNXV UHQGV]
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UHQGV]J]HUEHQ $HUR)OR QpJ\ NH]JHOpVW i
NeO|QE|] WISROGDWR]iIVL LQWHQJEWIVRNDYV
napi 10x15 perc, 2. kdd O-pDSL [ SHUF znapNH]J]HOpV
[ SHUF NEgPB@p SHUF $ NtVpUOHW
UHQGV]HUHVVpPJIJHO KDWIiIUR]JWXN PHJ D] D¢
YpOV]iP -BWUBNFPWHUHN )Y )PpUWpPR D63$'
NtVpUOHW YpJpQ SHAHMMHBKD Wi R pW KR \DV
J\INpPUW|PHJ DODNXOIiViW

$ Q|]YPQVIOORPIQ\EDQ KHWL UHQGV]JHUHV\
SDUDPpWHUHN DODSMIiQ HOPRQGKDWyY KRJ
VROWIN VHP D PpUW DGDWRN VHP SHGLJ
DODSMIiQ D Q|YpXQBN DABDHNAD]iIVIW $ IOXRL
YL]VJIODWRN DODSMiIiQ D Q|YpQ\ IRWRV]LQ
stresszSDUDPpWHUHN DODNXOiVIiW KDWiUR]JW X
D Q|YpQ\L PD[LPIiOLV IRWRV]JLQWHWLNXYV KL
JHOpVHN N|[]|WW MHO H Qt\Mdtuwik KmOtaQIEV pJHW
FVDN D NHJHOpVL KHWHN N|]IWW S $] )
KpWH®Q PpJ D] KpWHR|]IWW DODNXOW
D] HOV KpWHQ EHWHOHStWpVNRU D Q|YpC
GHWHNWIOQL LV WXGWXQN BpQMDWGBIGLN RE
WiOyGWDN D] DHURSYQLNXV UHQGV]HUKH]
IOXRUHV]FHQFLD DUIQ\ D] )Y )P KiQ\DGRV
NXOW D NHJHOpVHN N|]|WW QHP D KHWHN
VILIJQLILNIQV N*O|QEVpPJHNHW NLRMXWDWQL
pUWPpPNH PpJ D] |[W|GLN KpWyUMW DODNXO!
$ 63%" pUWpPN D]D] D UHODWtY-KNhOVRIHRIL O
Q WW D Q|YpQ\IiOORPIQ\ |[UHJHGpPVPYHO pV
HO UHKDODGWIiYDO $] HOV KpWHQ QHP YR
SPADpWpNHL NJ|]IWW “ pVv “ D Kl
KDODGWiYDO D pV NH]JHOpV D] DODFVF
VRN NLHPHONHGWHN D NH]JHOpVHN N|]<O (|
KRJ\ D] DODFVRQ\DEE QDSL WiSROWPWR]iV
NHNHW HUHGPPM\HIHWW S

$ Q]YPQ\IOORPIQ\EDQ IHOV]iPROiIVNRU PH
PPWHUHN IHMW|PHJ J\[NpUW|PHJ J\[NpUK
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PHJILJ\HOKHW D] D WHQGHQFLD KRJ\ PLQpg
WiSROGDWR]iV QDSL [ SHUF DQQiO QD.
PUWPNHN QWM IMWNiQV N+O|QEVPpIJHNHW WXGW X
VIHVVpPJpEHQ WHKiW D QDJ\REE QDSL WiSR(
V]*NVpJHV D MpJVDOiWD DHURSYQLNXV WHL
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$ -$3E1 )$*<$/ /STRUM
JAPONICUM 7+81% 1(9(/e6( €%
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Cultivation of Japanese privet (Ligustrum japonicum Thunb.) using
different lasting coated fertillizers and soil conditioners

+RUYIWKQp %b U0DORNL SEBU

legyetemi docendHJ\HW H P L MAD O OHIDWVpyV |JHWW XGRPiIQ\L
Wp]J]HW *HRUJLNRQ &DPSXV
horvathne.baracsi.eva@umate.h\IA

$ NOtPDYIOWR]iIVQDN N|V]|QKHW HQ V]iPRV R
YPQQ\HO WDOIONR]XQN D KD]Dandlitk WHNEHQ
N|[J]WeN D M DISguatrum japbn@unthumb.)is IDJ\pU]p
NHQ\VpJeN PLDWW NRUIEEDQ QHP NHU*OKHW
YHO& |U|IN]|OG GtV]FVHUMH QHYHOpPVpYHO NI
NROINQDN QLQFV VRN WHUPHR|W KDL R@SP V]
WD[RQKR] KDVRQOyYDQ D IRUJDORPED NHU-O
SRUWEyYO V]HU]JLN EH .tVpPUOHW<QNEHQ DUU
MDSiQ IDJ\DO QHYHOpVH VRUIQ PHO\ WiSDQ\
WpNEHQ VHJtWLN D SLDFNpSHV Q|YpQ\HN HO

VL]VIJIODWDIEDNDW 0$7( *HRUJLNRQ &DPS)
NHUWpPV]HWL WHOHS Q|YpQ\KIi]JiEDQ YpJH]W
DQ\DJIRUUiIVNpQW HOWpU |VVIHWPWHO& 2V
Hymagre pV +\PDJURVRO WDODMNRQGLFLRQIiO\}
WXN $ YHIHWNELyYY DRGCQQYYBBNHGpVUH MHOOI
E|]] SDUDPpWHYHGSHW V]iPD pV PpUHWH KD
pV V]iPD D J\|NpUODE®KDWVRMWQ/N PIHHI
ODPLQW PHIJPpUWeN D] HJI\HGHN IRWRV]LQW
63%"' pUWPNHNHW LV
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$ Q|YPQ\HN QYRVH® WHEE SDUDPpWHU HVHV
WXN KRJ\'D JHQHUIFLYV 2VPRFRWH P&W|
PLYHO MREE HUHGPpQ\W DGRWW GH D]  JI
QiODWD LV My G|QWpPVQHN EL]JRQ\XOKDW F
PHOOHWW 9L]VJiODW XRQMH B ilDHOEMPIt @AKID VMG D §
D W|EEQ\LUH KXPLQVDYDNDW pV PLNURHI
+\PDJUR pV +\PDJURVRO WDODMNRQGLFLRQ
UHO DONDOPD]KDWYN D MDSiQ IDJ\DO NRQV

Kulcsszavak MDSiQ IDJ\DO WIiSDQ\DJH®@OiWiV WDU\
huminsavak
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0iMHU 3pWHU

ODJ\DU $pViEOHWWXGRPIQ\L (J\HWHP .HUWpV]H
JHW =\p¥V\$SURPDQ|Y pQ Al KID@QW] PNy
majerp97 @gmail.com

=iPERULQp 1pPHWK e

0DJ\DU $pViBOHWWXGRPIQ\L (J\HWHP .HUWpV]F
WpIHW- pWSURPDQ|YpQ\WBR VMM HW HI\HWH
QiU

$ PiNrapaver somniferumi ODJ\DURUV]iIJRQ KDJ\RPIQ\
IRQWRYV J\yJ\Q|YpQ\ NXOW~UD $ YRQDWNR]
megfHOHO HQ HOWpU IHOWpPpWHOHN N|]|IWW WH
VIHULSDUL PiNRW $] LSDUL PDJDV DONDORI
PDJRNWYyO PHIWLV]WtWRWW WRNWHUPpPVpE ¢
EyO YRQMD NL D J\yJ\W]JHULSDU D mRUILQIQ D
DONDORLG NRQFHQWUiFLYMD pV DONDORLG |
WDWy (QQHN KiWWHUH HJ\UpV]W D QHPHVtW
SHVVpJH PiVUpVIW H]JHO |VV]HI«JJpVEHQ D]
VIHNE O WHY GLN |VV]H D IHO @RaOyaR]iVUD Nt
$] HI\HV Q|YpQ\L VIJHUYHN KDWyDQ\DJ IHOKDC
J\RQ HOWpU OHKHW $ V]iU J\DNRUODWLOTEL
QDJ\WIiJLGBOHWYH PRUIROyYJLDL IHOpStWpVpQ
MDLQNLJ NHYpVVp WLV]WIi]RWW

OXQNIiQN VRUIQ OJWBBMWpPVEHQ iOWDOI
KDV]QiOW NpW LSDUL PIiNIDMWD N<O|QE|] P
NRN YDODPLQW D PDJ QpON«OL WRNRN HJ
NRURQD JDOOpU SODFHQWD YL]VJIiOWXN
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DUIQ\RNDOWDPLQW D IHQWLIQYBNWpWYRN i BVE P
+3/& DQDOt]LVVHO PpUW+N DJRN DONDORLG
IHOKDOPR]YyGiViW (JHQ WpQ\H] N pV [VV]HI
LVPHUHWH KR]]iIMiUXOKDW D IDMWDQHPHVt\
YHOpPVpKH] pV D PHJIHOHO IDMW®-YiODV]Wi
PHV]WpV KDWpNRQ\ViJiQDN MDYtWiViKR] LV

$ NpWIDMWD MHOOHP] WRNDODNMD Ne«O|
PPpQ\HLQN V]HULQW D WRNWHUPpVHN KR]DF
KDOPR]yGiVD LV HOWpU QHN EL]JRQ\XOW $]
+pV HIVHV HVHW MNEMQY | \KMIXPMRIHON IPLQ G
D WRNWHUPpVHN PpUHWH V]JHULQW PLQG D
VIHNEHQ $ WRNWHUPpPVHN | DONDORLGMD
EDQ N|YHWL D}NRQPHINDOIRLG VILQWMpQHN
GH D PHOOpPNDONDORHWRNONRQWIHQ WN pSIHW
WDWKDW $ PDJ QpON+OL WRNRN HJ\HV RUJ
JDVDEE NRQFHQWUiIFLYN D WRNIDOEDQ Pt
JDOOpPU pV ELEHNRURQD UpV]HNEHQ PpUKH
IDMWiUD LV MHOOHP] HN $ D/YRWDIORDQ\RN [
O|QEVpJHL HOOHQpPUH D] HI\HV WROWpV]HN
KR]]JiIMiUXOiVD PLQGNpW IDMWIEDQ D]RQRYV

Keywords PiN WRNWHUPpV DONDORLG PRUILQ ILC
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3LQWpU %HIWD

O0DJ\DU $pVIiEOHWWXGRPIQ\L (J\HWHP .HUWpVI]H
tori Iskola, PhADKDOOJD Wy
pinter.beata65@gmail.com

&VHNH ,®RDGiFV 6iQGRUT

10$7( 1|YpQ\WDQL ,QWp]HW HI\HWHPL DGNM
Bordacs.Sandor@usmate.hu

2Soproni Egyeten: (57, 6iUYiU NXWDWy PpUQ]|N

%HYH]HWpV
$ QDSMDLQNEDQ HJ\UH J\RUVXOy NOtPDYiOW
W|OJ\ IDMDL HJ\UH QDJ\REE NLKDYRGADO Qp]¢
PHOHJHG YHJHWIiFLyV LG VIDNEDQ D IDMRN
K PPUVPpNOHWWHO V]HPEHQL HOOHQIOOiVD |
KD]iQNEDQ pO W|OJ\ IDMRN N+O|QE|] W&U N
-UpV]EHQ D] pO KHO\*N Yt]HO @aVRistWViJL YL
IROYJLD MHJ\HLQHN N|YHWNH]WpPEHQ
&pOXQN HJ\ KD]IQNEDQ NHXMedep LVPHL
virgiiana RODVREWRXYJIEEL pO KHO\HLQHN IHOGH
QRWtSXVDLQDN PRUIROyYyJLDL MHOOHP]pVH
$ PDJ\DURUV]iJL PDUDGYiQ\SRSXOiFLYyN |
eg\ HO IRUGXOiVL KHO\ 3XV]WDKHQFVH ' HU

YL]VJiODQuiWigllan@ W|OJ\HV iOORPIQ\EDQ EH
VIHUHSpPW YL]VJiOMXN
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$Q\DJ pV PYyGV]HU
$] ~M pO KHO\HN IHONXWDWIiVDNRU D] (UGpV]
UpVVHO D IDM@YBINU P KHBQH®MHOOHP] NNHO U
pYQpO LG VHEE OHKHW OHJ VDUM HUHGHW &
O\HNEHQ KHO\V]tQL EHMiUiIV VRUIQUPLQGHQ
virgiliana fajt illetve hibridjeit.

*HQHWLNDL YL]VJIODWKR] PLOEWIO D\&MW
SRSXOiFLYyN [VV]JHKDVRQOtWiVD FpOMIEyYO

$ SXVIWDKHQFVHL iOORPiIiQ\ HOHP]pVpKH]
WLNDL YL]VJIODWRW YpJH]W+QN PLNURV]
YHO D *HQ$OH[ 3DVW F pV 6WUXFWXUH
YDO $ PLQWDYpWHAGHAMHOGHNLEOBEHOQ N]L NR
WiLW LV U|J][tWHWWeN D WpUNpSL iEUI]JROI
HUHGPpQ\HNpQW H]JW D SRSXOiFLYW KDVRQ
FLYNKR] LOOHWYH D SRSXOiFLYQ EHO-<OL

FVRSRUWRVXOiVIiQDN | NOMbiW p\LH NL © D HOWM Dhb
OHKHWVpJHYV

(UHGPpPQ\HN pV pUWpPpNHOpPVeN

N[]VPIJKDWIUEDQ |VV]HVHQ GE liW tUW X(
VIHULQW GE ID WHNLQWKHW IDMWLV]WD I
W|OJ\ KLEULG MHOOHJHW P&WBD®W K$ UHEOWGEHKU t
PRW pV JHQHWLNDL PLQWIW DUFKIWLYIiOWXQN
virgiiana IDM YDJ\ KLEULGMHL D] LG V pYQpO
iOORPIQ\RNEDQ D WHUP KHO\pQHN PHJIHOHC
IHOOHOKHW

SXVIWDKHQFVH EHHUG P¥HWMOMD/UM iOORPI
D] iOORPIQ\ IHOWpWHOH]KHW pHQHBWLNDL
iOORPIQ\EDQ |VV]HVHQ GE IiW YL]VJiOW.
tUiV DODSMiQ D] HJ\HGH Rul Gingillang A RUR O i VI
db Qu. virgiliana hibrid, 22 dbQu. petaea hibrid, 7 dbQu.
dalechampiihibrid, 21 dbQu. robur pV KLEULGMHL $ WD]|
GRPERU]JDWL WDJR]yGiViW WpUNpSL iEUI]RC
ILJI\HOpVHL @N. gD LYQ@WIDDOMDNEWA IRJODO N
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NLYpWHOpPYHO D W|EEL IDMW QG RPBDRIDGIBIO
dikel. *HQHWLNDL YL]VJiODWL HUHGPpQ\HN $
SRUWUD ERQWRWWD D QNGrgiliand WOSK\O- HJ\
FVRSRQWrop O/ RSRUW HJ\pUWHOP&HQ HON-®
iEUIJROiV VJHULQW D WD[RQFVRIBIRUWRN H
KHW UHQGV]JHUV]HU&VpJ $] iOORPIQ\EDQ
OiOWXQN DPL D J\|[NpUVDUMUYO YDOy IHO~
&S'16 HOHP]pVVHO GLOOHQ@stpar M MagD
HUHGHW& WDJMiW D] LGHJHQ V]iUPD]JiV LJD

1Y HW N K Javasiatop,V H

$ IHOGHUtW HWQ. virylliapOH IGKEQ VHLNL P HUHW « Q N Q
gyobbMHOHQOpPWpW PXWDWMiN D GRPEYLGpNL
]JpVHN IRO\WDWiVD YiUKDWyDQ MREEDQ IHOV
D QpJ\ W|OJ\ IDM V]DSRWURBEQRPNN|{MMWJIpQ D]
W|OJ\ VIHUHSpW D NOtPD DGDSWIiFLYEDQ $]
J\REE ILJ\HOPHW IRUGtWYD HUUH D IDMUD |
HVPpO\W WHUHPWKHW QN W|OJ\HVHLQN V]iPil

Kulcsszavak Quercus virgiliana P R U IR ONS loiikroszatellit
PDUNHUHN SRSXOiFLYy GLYHU]JLWIiV NOtPD DGD*
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9E=+,E1< +$7E6%$ S$BAZSALIKOM
Y$-2. +$71$1<$*$,5$352'8.&,I-E5$

5DGiFVL 3pWHU

0$7( .HUWpPV]HWWXGRPiQVLS$ORPIBYW pQYEN 7DQ
V]pN HJ\HWHPL GRFHQV
e-mail: radacsi.peter@uninate.hnIA

Tavaszt 6iIURVL 6]LOYLD

0$7( .HUWpPV]HWWXGRP-iQVLSWOQRPOBW pQYHAN 7DQ
V]pN HJ\HWHPL GRFHQV
e-mail: tavaszisarosi.szN'ia@un'rmate.h\r

Sintayehu Musie Mulugeta

0$7( .HUWpPV]HWWXGRP-iQVLS$,WQRAPAIAW *\
YPQ\HN 7DQV]pN SUHGRNWRU
e-mail:)musiesinte@gmail.com

ODJ\DURUV]iJRW VRNiLJ HPOHJHWWpN AJ\yJ
NpQWiUD VDMQRYV H] D NLIHMB]EVVHIHMPDN P-
H] KD D] D] HONpS]HOpV WRYIEE pO PLV]HUL
JD]GDViJLODJ ApUWPNWHOHQ " PiV Q|YpQ\ V]
WHNHW WHUPHV]WHQG HN +D SRJtFLYQNDW
QpQN DNNRU PLQGHQNPSSpNR@MARAQR B JDlpiN|
IHMOHV]WpVH (QQHN HJ\LN IRQWRV HOHPH
J\yIJ\Q|YPQ\HLQN PLNpQW UHDJiOQDN D SURJ
VDO HJ\*WW MiUy K PpUVPNOHW HPHONHGDp)
FVINNHQpVUH

$ 0DJ\DU $JUIU pV eOHWWRMBRER,iQ\L (J\
*\yJApV $URPDQ|YPQ\HN 7DQV]pNpQ W|EE PL
IRO\QDN NXWDWiVRN PHO\HN HOV VRUED(C
YPQ\IDMRN Yt]KLiQ\UD J\ADNRUROW KDWiViW
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YDJ\ V]iUD]ViJ EHIRO\iVROKDWMD D Q|YpQ\
GRQMLW pOHWWDQL SDUDPpWHUHLW YDO
KDWyDQ\DJRN IHOKDWO PR pHHOWW V
AVPUOHWHLQN VRUIQ NRQWURO{IOW N|U-:
Gallenkamp SGE Q|YPQ\QHYHO NDPUD YDODP
[|]OGL NJU<sOPpQ\HN N|]|WRAHNHWHYHORBDBGQGN @
NtVPUOHWHLQN D 0%$7( 6RURNVIUL 7DQJD]G
Q|lYPQ\QHYHO NDPUIEDWWRQ@WD ROYNpPNOINS D F
79. DONDOPD]JWXQN (Q\KH Yt]KLiQ\ HO LGr
Yt]JKLIiQ\UBRV 79. OHWW EHIiOOtW®YPp 6]DEDG
Q\HN N|]IWW |QW|]JHWOHQ pV |QW|]IWW SDU
NLMXWWDWRWW Yt]PHQQ\LVpJ iOODQGY PR
NiQN VRUIQ N<O|QE]] EDJVDOLNRP IDMI
EDVLOLFXP 2 DPHULFDQXP 2 1 DIULFDQ?
EDVLOLFXP T*HYRWHIQYOIHYHO&YT 92K HY GR(
(UHGPpQ\HLQN DODSMiQ HOPRQGKDWYy K
VIHV YL]VJIiOW WD[RQ SURGXNFLYV WXODM(
OHQW V FVINNHQpVW WDSDV]WDOWXQN D ¢
NRUIWPpU EHQpVGW] I DYWYRHNIHNERINR ]y Gy
V]iuUD]ViJ HUHGPpPpQ\HNpQW D Q|JYpQ\HN U
5:& FV|NNHQW $ Yt]SRWHQFLIO pUWpPNH L'
$ EDJVDOLNRP IDMRN I KDWyDQ\DJD D] L
KDOPR]yGiVL VILQWMH FVHNpO\ LQJDGR]iVV
OYyRIO®MIMPEDQ PLQGHQ HVHWEHQ MHOHQW V
WXQN (QQHN RND KRJ\VDD@|W P QWH EDLQD B/\DRS
WDOW HQ\KH HPHONHGpPVY QHP YROW NpSHYV
MHOHQW V FV|NNHQpVpW
$ EDJVDOLNRP IDMRN XJ\DQ D Yt]KLIiQ\UD
YyLRpUWPNpPEHQ VSHFLILNXVDN OHKHWQHN
Q\D PHJHJ\H]LN +D]DL N|UsOPpQ\HN NJ|]|WW
IDMWiN FVDN D] |[QW|]pV OHKHWizpJH PHOO
ViJRVDQ

Keywords LOOld@dM SURGXNFLY VWUHVV] Yt]KLi
tHQFLIO
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IPARI PARADICSOM PAL E17$1(9(/e6
9E="(),&,7(6 gl7gSELb

Schmidt-Szantner Barbara

=|OGVpJWHUPHV]WpVL . XWDWy .|]SRQW .HUWpV
J\DU $JUIU pV eOHWWXGRPIQ\L (J\HWHP
schmidtne.szantner.barbara.ildiko@tmate.hu

*i00 7LERUYORRQERYLFV EJQHYV

=|OGVpIJWHUPHV]WpVL .XWDWy .|]]SRQW .HUWpV
J\DU $JUiIU pV eOHWWXGRPIiQ\L (J\HWHP

$ JOREIOLV NOtPDYIOWR]iV PLDWW D V]DEL
HJ\UH NRFNi]DWRVDEEi YiOLN *\DNRULEEDN
OHQVpJHN PLQW D KHYHV HV ]JpV D] DV]iO\ |
vagy meleg. ADuna/ LV]D N|]pQ D] HO ] pYaZ]i]DGRNE
iUYL]JHN pV D YtIJHOYH]HWpV YROW D | SURE
NRUL KRVV]DQ WDUWy DV]iO\RV LG V]IDNRN
EDQ D Yt]YLVV]DWDUWIiIVUD pV Yt]WDNDUpNR\
$PHQQ\LEHQ NpSHVHN YDJ\XQ KNary, keMd-W PHIWEL
VHEE |[QW|]pVUH OHV] V]eNVpJ*QN

$ IRUIJDORPEDQ OpY D WDODM Yt]Ki]wD!
VItWPPpQ\HN NJ|]*O NtVPpUOHWQNEHQ D PDJ\
JLDL WHUPHV]WpPpVEHQ LV KDVdQVRKDWyYy :D
HVHWW D YiODV]WiVXQNOiUWL V5 IDH Y® O]HNI pNL
JivuiviYDO IRNR]]D D Yt]YLVV]IDWDUWIVW FV
WDWiVXQN FpOMD DQQDN PHJKDWIiUR]iVD Y
O\iVROMD D NLMXWWDWRWW |[QW]|] Yt] PHQC
NHGpVpW D :5 DONDOPD]iVD

$ NtVPpUOHWHWWpYSAWWXGRPIQ\L ,QWp]H
WHUPHV]WpVL . XWDWyYNI|]SRQW 0$7( .(57, =
WDWyYyiOORPiVIQ YpJH]WeN $ PDIJRNDW 8QR
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OiIQWDQHYHO WIiOFiED EDOWL W JHJEH YH\
IQW|]pVKH] NpW NRQFHQW UDF15 BPY]LW DO N
PpQ\W $] HJ\LN NH]HOD\POYIONQiPOSPGLJ PC
NRQFHQWUIFLYEDQ SHUPHWH]W+QN D YHWQp
NHJHOHWOHQ NRQWUROOFVRSRUWRW LV NL
NRV [QW|]pVVHO $ SDOIQWDQHYMHERY VRUIC
is50% RV |QW|]pVW DONDOPD]JWXQN $ SDOiQW
JpQ PHIJPpUW+N D SDOiQWD PDJDVViJRW D
pV D V]iU iWPpU MpW- L\DRFW@\pMMBWpPEWQ
PpUpV XWiQ D PDUDGpPN SDOIQWiW NL<OWH\
WRELENH]HOpPVEHQ QHP UpV]HV+sOW $] LJpQ
WiSDQ\DJ XWiQSyWOiVW FVHSHIJWHW UHQG
WXN PHJ $ EHWDNDUtWiVL LG VIDNEDQ Pp
110G pV EHWHJ ERJ\yN V]iPiW pV V~0\iWw $]
WiW YIBWWHIKDWIUR]JWXN D] LSDUL SDUDGL
WXODMGRQViJDLW D UHIUDNFLYW pV D V]tc

$ SDOIQWDQHYHOpPV VRUIQ D :5 NpV]tWPp
NHW VLNHUHVHQ IHOQHYHOW+N IHOH DQQ\I
A100% RV |QW|]pVKHP NDEH O OiNRQ- YDOYEDC
NDO NHYHVHEE YL]HW KDSKQidpParxeN IHO $
OiINRQ YpV]|QW|]pVW DONDOPD]JWXQN D KHU
tJ\ RWW N{RWO|QW |]|WWVpJ & [SDyV DXQOMD BHH)
YHOpV YpJpQ D PpUW SDUDPBWHUMHN DO
VWUHVV] KDWiVD D NHJHOW SDUFHOOIiN
YpOV]iP pV D V]iUYDVW-RW|Q W@V &DSD U
FHOOINEDQ YROW D OHJQDJ\REE $] iOV
UDPpWHUE O EHWDNDUtWiVNR®WsSNpW HV}
YDOyV]tQ&WiBIDHY DNNKDWiViW D ]|OG pV
J\yN V]iPD V]LJQLILNIiQVDQ DODFVRQ\DE
ban 1006RV |QW|]pVW NDSRWW Q|YpPQ\HN I
0iLQ

Kulcsszavak SDUDGLFVRP |QW|]pV SDOIQWDQHYHO
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%,267,08/E7252. +$SPAEASZAMIT&$
(FRAGARIA ANANASSAL.)
/[(9e/)(/h/(7el1(. $/$ .8/EBE5S$
Nemes Hajnalka

0DJ\DU $pViEOHWWXGRPIQ\L (J\HWHP .HUWDpV]P
JDWy

6]DEy 3pWHU
O0DJ\DU $pVieOHWWXGRPIQ\L (J\HWHP HJ\HWH

Simon Szabina

0DJ\DU $pVieOHWWNGHRWHP\LHI\HWHPL WDQiUV

+RUYIWKQp %DUDFVL eYD
O0DJ\DU $pViOHWWXGRPIQ\L (J\HWHP HJI\HWE

Simon-*iVSiU %ULJLWWD

ODJ\DU $pVieOHWWXGRPIQ\L (J\HWHP HJ\HWH
simon.gaspr.brigitta@unimate.h\lA

$ ELRVWLPXOIWRURN RO\DQ D PH] JD]GDViJl
HJ\UH V]pOHVHEE N|J|UEHQ DONDOPD]RWW DQ
DQ\DJ IHO*OHWpUH D Q|YpQ\]JHWUH YDJ\ D
HJpV]VpJHVHEE iOORWHUPPVRBJDRREEHY D W
Q VpJ MDYtWiVD pUGHNPEHQ .tVpUOHWQNE
$VFRYLJRU 7\WDQLW 5K\VRPDJLF pV $PDOJ}
N|JWHUPHV]WpVEHQ OpY V]DPYFD IDMWD 6
6RQDWD OHYpOIHO «O HEN RYAMWN. FXOD WRAQIR'YU B |
NLHJpV]tWHWWsN HJ\ NRQWUROO 30DQWDI|
NRQWUROO FVDN |[QW]|] Yt] NH]JHOpVVHO $ Y
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pV eOHWWXGRPIiQ\L (J\HWMX G P p@\R\NH UPWM
JHW $JURQYPLDL 7DQV]p®® QMR WEKNK E HE DNH |
NpQW pV IDMWiIQNpQW LVPpWOpPVEHQ $ QJ|Y
UpEHQ QHYHOW+N $ Q|YNPWQDRRDNVN QUVER\
OHKHW OHJRSWLPIOLVDEE YtJHOOiWiV pUGH
Yt]JKH] DGDJROWXN KHWR QRN OR EERNWIL P X (
WHN NLMXWWDWiVUD D J\iUWyL DMiQOiVRN D
KHWHQWH YpJH]WeN HO D] *OWHWpPVW O WHU
PHJKDW iU R¥0OCUYD&25 (QYLURQPHQWDO *PE+

IHO*OHW PpU W GODHR I OMX QN pPHYHO URQF V]
iOODStWKDWYyY PHJ D OH2 p QUHGFRHWH DO N\ \Di}J
PXWDWWiN KRJ\ D NH{[HOHWOHQ NRQWUROO
QDJ\REE OHYPOIHO*OHWHW pUWpNHNHW PpU
KDWiViUD WRMMEOH®¥WBW D]JRQEDQ D Q|YH
WpU YROW D] N*O|QE|] DQ\DJRN KDV]QiODW

Kulcsszavak ELRVWLPXOiIiWRU ORPEWUiIJ\D OHYpOIl
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*¢1l0(* 5=e6 $ 037 ( ERTIGYKK
Y(57 ', .87$7IE//20EBGE1$. %2*<i6 €6
.057( *el%%$1.-%,%%1
Gene presation in berry and pear gene banks of (MATE KERTI

GYKK) Hungarian University of Agriculture and Life Sciences. Fruit
*URZLQJ 5HVHDUFK &HQWHU LQ HUW (

9DUJD L HROOiQ\LLE RN Q\L *iER U
*RPEN|W &VLOOD

10$7( .(57, *<.. )HUW GL .XWDWyYiOORPiI
varga.jeno@unmate.hlil

$] LQWpP]HW IDODL N[][WW PiU pYWL]JHGHN yW
GH PiU WHUPHV]WpVE O NLV]JRUXOW IDMRN
PIOFVIDMRN V]pWRV]WiVD D 0$RJODBPPDFEMW H
LQWpP]JHWHLKH] D]JRN SURILOMiKR] NDSFVRO\
GHQ pV )HUW G|Q PLQGHQNL D VDMiW V]DNW!
WDUWMD IHQQ )HUW GUH D ERINy VRN NP D O ¢
EH D NJUWH D] ~MIHKFUWYD NpQ@\& D QRE B & SID|
VIDNEDQ NR PR @wiNia&irylaverd RINR]WD Q|YpQ\Yp
GHOPL SUREOpPPD V|S|UW YpJLJ D] ~MIHKpUV
V]*NVpJ HJ\ EL]WRQViJL PiVRODWUD tJ\ M|KH

$ WpWHOHN VRN p YEHENHW ppAHH FWHII @M R O
WRVDQ J\DUDSRGQDN PHO\QHN N|V]|QKHW
PHJ U]pVL SiO\i]DWEDQ |VV]HVHQ GE Wg
URP VIHUYH]JHWL HJ\VpJ
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JHUW G|Q D] DOIEEL IDMRN WDOIOKDWYN PHJ
Fajok 7TpWHOV]IiP
JUWH 483
6]DPYFD 311
Pirosribiszke 105

Fekete ribiszke | 137

Fekete szeder | 40

0i0QD 265

Bodza 40
gVV]HVHQ| 1381

7PWHOHLQNHW IRO\DPDWRVDQ E YtWMeN J\¢
YH]W+QN . V]HJ pV =DODHJHUV]HJ N|UQ\pNp
%UDVVY 6]pNHO\XGY DUKUONIpEHROR]YYWW p I
WHU<OHWHN D 1\LNy Y|OJ\pEHQ 1DJ\PHGF
5XJRQIDOYD N|]JVPpJHNEHQ YROWDN DKRQQD
VLNHU-OW EHKR]QL D IDMWDVRUED

$ IHQQWDUW{VL IHODGDWRN PHOOHWW
IHQROYJLDL PRHUJRWPMOL pV JHQHUDWLY W
PpUsQN $] DGDWRNDW KD]DL pV QHP]JHWN
GLSORPDPXQNINEDQ LV YLVV]DROYDVKDWM
NLQWHIRQE HQY (&3TEHtUYyNDW KDV]QiOXQN
VIHPSRQW D KDELWXV D IDM W[J)ONHPLHW XD
ODPLQW D J\+P|OFV EHOWDUWDOPL pV WiUR
KDWiUROiIVD OpUpVHLQN IRO\DPDWRVDN Pl
DODS LQIRUPIiFLYN PiU UHQGHONH]pVUH iOC
OpV WRYIiEEL PpUpVHN DODSM@HJIRHAIHOND\
HOHNWURQLNXV IHO*OHWHQ LV HOpUKHW ¢



JUQ\H]JHWWXGRPIQ\L VIHN
(OQIN
'U $QGD $QJpOD HIJ\HWHPL WDQi

7iUVHOQ|N
-DNXVFKQp 'U .RFVLV 7tPHD HJ\HWH
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$ 7$.$511g9%9el<(. +$¥6%$ $ .8.25,&9%
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YJRGRU 0iULD EJQHYV

$ NXNRULFD D E~]D PHOOHWW KD]IiQNEDQ D

UHQGHONH] Q|YpQ\ $ NOtPDYiIOWR]iV PLDW
YIiOLN D NDSiV NXOW~UiN WHUPHV]WpVH $ W
JRQGROIVIUD D] HJ\UH VRiJU D DPIDEE D & DOBYW INFOLtY
YDQ V]*NVpJ D KD]DL NXNRULFD WHUPHV]Wp\
PpUVpNOpVL OHKHW VpJH D WDNDUyQ|YpQ\H)\
NtVPUOHWHLPEHQ DUUD D NpUGpVUH NHUHV
KDVRQOY FVDSDGpNEDIQDVY]INPYQ\HDHWHEN® ORL
WDNDUYQ|YPQ\HNHW OHKHW KDV]QiOQL $ N-
J\DQ KDWQDN D NXNRULFD IHKpUMHWDUWDO
WHLPHW 6]HJHGHQ iOOtWRWWDP EH WtSXVF
WDODMRQ 6]iQWyl|OGYpkpL M 8 DNMNHROLOLI W DWINDEN |
QpJ\ LVPpWOpPVEHQ YpOHWOHQ Ef@arRNN HOU}
FHOOD PpUHWEHQ YL]VJiOW DO YSH OtV UOGI VS
WIiEDQ D VRURN N|]p YHWHWW WDNDUyQ|YpQ\
YL]VIJIODWIiW Fp®R/HDVEHEG HDQNXINRULFD pV D
Q\HN HJ\WW IHMO GQHN HJpV]HQ D NXNRUL!
YpPG Q|YpPQ\HN WRYIEEUD LV D WDODMRQ PDU
$ WDNDUyYQ|YpQ\HN HJ\ UpV]H WpOHQ HOSXV
Q|YPQ\HNHW SHGYHWpPVXINROLWW KpWWHO \
XWiQ HJ\ UHJHQHUIOYGiVL LG N|YHWNHI]LN D
V]eOM|Q D I Q|YpQ\ YHWpVpUH $ NtVpUOHWE
Q\HN OXFHUQD OHGLF D JRifalirvplaténse/ Y|U]|V
L), EtE R U Krifolind incarnatum L.),baltacim Qnobrychis

viciifolia Scop) nyulszapukaAnthyllis vulneralia L.)szarvaskerep

(Lotus corniculatus LperzsahereT{ifolium resupinatum L.yom-

Ny Welilotus albus Desy, olaszperjel(olium multiflorum Lam.

ssp. italicum ABr), WD O D M P & Répbanud BB NL. var.
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longipinnatus LH Bailey), V]L E RPiny sativumarvense

L.Asch), homoki bab (Vignainensid..), szegletes lednd€kathyrus

sativus L.), W D U QBrabkpi&Drapa convar rapa L)E*NN|Q\

(Vicia sativa L), feKpU P X$inafidis alba L.),olajretek

(Raphanus sativus L. convar. oleiférusS R K i QRddopyrum
HVFXOHQW XW DNDRKP i (Brabkica RI&fdod . var.

medullosa YDODPLQW HJ\ NRQWUROO MH]HOpVW
NXNRULFD iB\HW DWHDQVMWMMWpUpV LG VIDNIEDQ S
YpJH]WeN pV HI\HGLOHJ MHQ| B 1LQS\D &/t ¥ HDW WM
PLQ VpJYL]VJIODW FPOMIEYO JRVV , QI
JDERQDDQDOL]JIiWRUUDO PHIJKDWIUR]JWDP D V
WDUWDOPIW PEONDS RW pWMPINGI OpVpKH] , %0
WLV]WLND VIRIWYHUW pV OLFURVRIW 2IIL
30XV SURJUDPRNDWKBY2Q$OWHIPWY2QHpYHO F
PHIWHP D WDNDUyQ|YpQ\HN KDWaiWw D NXN
PiUD $ NXNRUL Edvetcapge RV \WHHWUGULQHIW HOV
EHQ D NXNRULFiQiO D OHJPDBrassicarede IHKpUM
VVS FVDOIGED W Bapheiu$ysati/@DLM tbRvar.H N

RO HLIHIBK\ UpRSHhepals dba LW DNDUyYyQ|YpPQ\HN KD
QiODWD PHOQOMMIPRUMNDR FE D VILQWHQ el
GRQ D OHJDODFVRQ\DEE IHKpUMHWDUWDORF
PXWDWKDWYyY H]H NLBthyj$saus WpIWu@reeG Q H N
OHGLFDJR VDWLYD / -RA\R Q VHRNNI+{HHDEM pl J
PXWDWNR]IRWWWDNDOYQEYPQ\HN KDV]QiODWL
YiEEL YL]VJIODWRW LJpQ\HO KRJ\ D YpG Q]JY
KRJ\DQ EHIRO\iVROMIN D NXNRULFD IHKpUMH
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) » O HVieless Aliz223

IMATE, Georgikon Campus, Festetics Doktori Iskola, 8360 Keszt-
KHO\ 'HiN )HUHQF XWFD
23DQQRQ (J\HWHP G6RYNMOBVIWWIOVEBRQW 1D
NDQL]JVD =UtQ\L 0 X
SHUN-REN, ATK- 7TDODMWDQL ,QWp]HW 7DODMIL]JLNDL
1022, Bp., Hermarg ~W
fulekiveress.aliz.zsofia@pen.ypannon.hu

%DUQD *\3QXODNy $Q& UiV

SHUN-REN, ATK- 7DODMWDQL ,QWp]HW 7DODMIL]LNDLI
%S +HUPDQ 2 -~W
‘9t WXGRPMOL]JELIWRQViIJL 1HP]JHWL /DERUDWYyUI
pest HUPDQ 2 ~W

$ WDODMRN KLGURIL]LNDL WXODMGRQViJDLW
SHVVpJ QDJ\PpUWpPNEHQ EHIRO\IVROKDWMD
KLGURIYE KLGURILO MHOOHJH $ KLGURIYE
PYWL]JHGHNEHQ YiOW V]LV]WaadnBawelidi-X V N XW L
MHGpVpU O VHP JOREIiOLV VHP UHJLRQIiOLV
LJDJROWDQ WXGKDWXQN KRJ\ D V]iUD] PHC
SpOGiXO D KRPRNWDODMRN LV N+O|Q|VHQ p
V]tWy NDUDNWHU HJ\HV HMH®@/@ B JVH\® HE/H FAD-Q
DJRQEDQ D KLGURIYE NDUDNWHpPVNRQWDRXO i
SRJpQ WpQ\H] LV EHIRO\iVROKDWMD

$ WDODMRN QHGYHVtWKHW VpJpQHN YL]V
PDV HVIN|] D .5h66 '6$ FVHSSDODN DQDC
VILOiUG OifOMWHUH FVHSSHQWHWW IRO\DG]|
DODSMiQ PpUL D] LOOHV]NHGpVL NRQWDNW
YHWYH LQIRUPiFLYW V]ROJiOWDW D EHV]LY
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XWDWIiVXQN VRUIQ D 0DJ\DU HorgsBMV]IHUNH
tHungarian Soil Struetre Database PLQWIiLW YL]VJiOWXN
OHPpPpQ\*QNEHQ KiURP HU VHQ KLGURIYE I}
QHGYHVtWKHW VpJL PXWDWyLW PXWDWMXN
SDVI]WLOOIiV pvV D UDJDV]WyFVtNRVY PLQWDH
QXOPIQ\R]WXN -HOHEHQI|]DHP PQ\S@N]WLO
PLQWDHO NpV]tWpVL PYyGVIHUW DONDOPD]W
pV EHV]LYiUJIiVL LG pUWPpPNHNHW |VV]IHYHW
PPWHUHNNHO PHFKDQLNDL |[VVIHWPpWHO S
VIHUYHVDQ\DJ WDUWDORP N LDV Wi|QDEAHBRL Q N
NLE YtWHQL HJ\pE D +XQ66' WDMOPWMV]HOY
O\HEE UpWHJHLE O V]iUPD]y PLQWIiLYDO LV
ODMFVRSRUWRN UpV]OHWHY HOHP]pVPYHO
SDVIWDODWRN YiUKDWyDQ VRNUpW&HQ IHC
UWXGRPIQ\L WDNQPMDL]L MBDLOROOAYLIQ WL NXWD\
VRNEDQ HJ\DUIQW

Kulcsszavak: KLGURIYE NDUDNWHU QHGYHVtWKHW
.5h66 '6% FVHSSDODN DQDOL]JiIWRU
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*LGy =VROW

ODJ\DU r$p¥ieOHWWXGRPIQ\L (J\HWHP *HRUJLNR
Q\HJHWWXGRPiIiQ\L ,QWp]HW .JUQ\H]JHWL )HQQWLE
temiadjunktug Gido.Zsolt@unimate.hii

IHKRF]N\ eYD

0DJ\DU $pVieOHWWXGRPiQWILMRQ &P PSKR/ .|U
Q\HJHWWXGRPiIiQ\L ,QWp]HW .JUQ\H]JHWL )HQQWL
WHPL WDQiU /HKR&}NY (YD#XQL

,ZVPHUW KRJ\ HJI\HV ILWRIiJ URYDURN N|]We]
NLIHMHIJHWWHQ SUHIHUIOMIN D KHUYDGy HO
HIJI\HGHNHW D ILDWDO ]J]VHQJH KDMWIiVRNNDC
WiSOIONR]JIVXNNDO HO LGp]LN MHOR/RDY D/GRW
ViW HO|UHJHNECHWp@HYH]]*N VIHQHV]FHQFLD L
QDN (VHWWDQXOPIQ\RN LJD]JROMiIN KRJ\ D
VIHQHV]FHQFLD MDYtWKDWMD D WiSQ|YpQ\ P
EyO

(J\HV VIHQHV]FHQFLD LQ G Ny H RINODAUD Q|
IRUGXOQDN HO Q|YpQ\ HI\HGHNHQ pV QJ|Yp
D MHOHQVpJ MHOHQW V PpUWpPNEHQ Q|YHO
VXNDW DNiU HUHGPpQ\H]KHWL D WiSQ|YpQ
$ VIHQHV]FHQFLD LQGXNiOy URYDUIDMRN
miV. V]JHQHV]FHQFLD SUHIHUIOy URYDUIDMR
VHItWKHWL LQWHUVSHFLILNXV IDFLOLWIFL
P[UsO URYDU HJ\HGHN iOWDO N|]|[VHQ LQG:
YpQ IHOPHU+*O D] LQWUDVSHFLILNXV IDFLO
WHOH]JKRW D VIHQHV]FHQFLD LQGXNiOy UR"
YPQ\EHQ HO LGp]HWW YiOWR]iVRN HO VHJt\
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VPpW V]DSRURGIiViIW HJ\ ELIRQ\RV GHQ]JLWiV
FVROyGy VIDNLURGDOPL IRUUIVRN DODSMiQ
U&VpJledJpW JUPNGIGFLYNNDO pV NLSXV]WXOiV
KHW LQVWDELO SRSXOiFLYGLQDPLNiW HUF

$ Q|YPQ\HN V]HQHV]FHQFLiMiW N+O|QE
VWUHVV]KDWiVRN LV HO LGp]KHWLN IHOJ
DV]iO\WWUHVV] YDJ\ D WiSDQ\DJlglaiQ\ DPL
V]LSYNiV URYDURN WiSQ|YpQ\YiODV]WiViW
DGRWW WiSQ|YpQ\HQ ,VPHUWHW+QN QpKiQ
PPOHWHW SO N|JHSHV VILQWE& Yt]JVWUHV
Yt]VWUHVV] KLSRWp]JLV pV D] HIHNHW WHV]

A SJHQHV]FHQFLDNHGYHO LOOHWYH D V
ILWRIiJ URYDUIDMRN HOV]DSRUR®iWiW HO \
WiSDQ\DJVWUHVV] PtJ D IULVV KDMWiVRND
SHQ HOOHQNH] OHJ KDWKDW

$ VILSYNiV URYDURN N|]+Ottytati@kH WHV YL
D NDUFV~ QiBdhERenBssabulet) DO O p Q IDMUD
YRQDWNR]yDQ DPHO\QHN WiSQ|YpQ\HL D
(Glyceria VSS OHJILJ\HOpVHLIQNabule® DSMiQ |
DJJUHJIOW  WpPUEHOL HORV]OiIVW  PXW
VIHQHV]FHQFLDNLWIQWY. KDAWVNpQW PHU+O
WiSQ|YP@VWI]iSDQ\DJHOOIWRWWViJIDO |VV]
ODSRWD WiSDQ\DJW-BarWsamietpreleéhR O\iVR O |
FLiMiW 7RYIEEL Npdh@aiW|RRIMNWJHO IRUGXO
PV WiSOiONR]i VIDVPIOO YHD@ KDWiSQ|YpQ\UH

Kulcsszavak DJJUHJiFLY ,VFKQRGHPXV VDEXOHWL
YpQ\pOHWWDQL VWUHVV] WiSDQ\DIJWDUWDORP
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)h5' 7$9$%.

+RUYIWK 'yUD

$ PRGHUQ WiMNXWDWiVRN D WiM MHOHQOHJL
EHOL WiMKDV]QR ¥t W]jN PEHRIQMM By 0pl+0|Q|VH
pV KDV]QRV OHKHW H] D iNXWNDH\GQ V \RIOUD Q HNY b
DKRO D] HPEHUL MHOHQOpPW WXUL]PXV D NJ|L
YpQ YiOWR]iIVRNDW RNR] 1pPHWRUV]IJEDQ ¢
PLQW N Oy UPHIQ W H - WERLGR/ W U\D| @YX BPy& NNRL N
(JHQ VWUDQGRN HVHWPEHQ Q|YpQ\HN WLV]W
DQ\DJRN KHO\HWW $ NHOO KLJLpQLiV IHOW
WiVD pUGHNPEHQ D OHJW|EE XV]RGD NHUH\
sth. vizetele W Q YHJ\L DQ\DJRNNDO HOV VRUEDQ
WiOMiN D VIJHPHW pV D E UW H]HQ NtY+O PpU
Q\H] WDODMW pV D Q|YpQ\HNHW $ KDJ\RPiQ\
HVHWpPEHQ HOV VRUEDQ D PHGHQFH N|Up <O\
Y p Q,\iléNe azok homokp V. NDYLFViJ\D V]&UL PHJ D YL
VRUEDQ V]&U NNHO HOOiIWRWW YtJWLV]WtWy
VHPPLO\HQ HJ\pE NpPLDL DQ\DJ DONDOPD]i
XJ\DQ PHVWHUVpPpJHVHQ NLDODNtWRWW [+UC
oyanpU]pVW NHOW D] RGD OiWRJDWy I+UG YHQ
PpVIHWHV WYyEDQ ~V]NiOQiQDN $ WHUPpV]H)
NDOPD]iViYDO RO\DQ Yt]JPLQ VpJHW OHKHW E
EU-V]DEIiO\RNQDN tJ\ NLVJ\HUPHNHV FVDOIiGH
ezHQ V]ROJiIOWDWiVRNDW (JHQ VWUDQGRNRC
NHU*OQHN SDQFVROyYN D J\HUPHNHN UpV]pUt
UpV] D] ~V]QL QHP WXGy IHOQ WWHNQHN YD
D] ~V]QL V]iQGpNR]yNQDN )HQQWDUWIiVL N|O
$ YNHULQJpVpPW Yt]JIRUIJDWY UHQGV]HU VH
YDWW\~]iVVDO OHKHWQH PHJROGDQL $ V]L
HO iOOtWRWW HQHUJLIiYDO P&N|GWHWLN
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$] HOV WHUPPpPV]HWH VDIV U MNDEHDQV pI3Tt W H \
$XV]WULIEDQ V (XUySD V]HUWUGPWDPIDVNE
Q\LOYiQRV VWUDQG P&N|GLN

1IDSMDLQNEDQ VRNDNEDQ NLDODNXO D] |
YDODPLO\HQ VWUDQGROIVL KiJL 1eUGpVL
FVDOIGMXN V]iPiUD 9DMRQ IHOPHU+<O EHQ
QH ~V]yPHGHQFpPW KINQHPIJKPRERRUDR-UG \
YDW DODNtWWDVVDQDN NL PHO\iOWDO |NF
KDWMXN D NJUQ\H]JHWHW D N+O|QE|] YHJ\L
Wyo"
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TREND ANALYSES OF THE LONG TIME SERIES
OF MONTHLY MEAN TEMP ERATURES AT
KESZTHELY, HUNGARY

7tPHD .RFAMLROW 7}UFVUNIWLL%LUY
Norbert, Magyar?!

! Budapest Businedsniversity- University of Applied Sciences,
Faculty of Commerce, Hospitality and Tourism, Department of
OHWKRGRORIJ\ IRU %XVLQHVYV -$DBOOBMLY $ONRW
Budapest; Hungry
*corresponding authofjakuschnekocsis.timea@ubge.hd

Keszthely (Hungary) has one of the longest meteorological meas-
urements in the country. The first meteorological station was estab-
lished in he framework of the Georgikon Academy of Agronomy.
From 1871 till nowadays, Keszthely have unbroken measurements.
The town itself has local importance for its tourism and the nearby
wetland (natural reserve area of fialaton). Therefore, changing
climatehas crucial effects and the past should be investigated to be
able to mitigate them. The goal of this study is to examine the long
time series of monthly mean temperature data of this meteorological
station. The dataset composes 1776 data (from 187Tyj&m@aal18
December). These data were undergone to homogenisation method
0%$6+ +RPRJHQHLW\ ZDV DOVR FKHFNHG E\
test, and no changmint can be identified. Monthly mean tempera-
tures are not independent of each other, significantaulation
can be observed. Thus, linear approach for trend detection cannot be
used, afts requirements for application are not fulfilled. The mov-
ing averages (12MA, number of tags is 12) show rising tendency. A
modified MannKendall trend test for antorrelated data was ap-
plied to detect the tendency of the time series. Seasonality should be
FRQVLGHUHG DV ZHOO 7KH VORSH ZDV FDOF
tor. Using the autocorrelated (and seasonal) M&emndall trend
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test, a significant increasingtHQG FDQ EH IRXQG .HQGD
0.047,pYDOXH 6HQYYVY VORSH LV HVWLPD)
WLRQV ZHUH FDUULHG RXW LQ 06 ([FHO DQG
ware.

Keywords: temperature, Keszthely, trend analyses, moving average,
autocorrelation
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.LVV 1LNROHWW eYD

'"HEUHFHQL (J\HWHP- CGHIHIDAGWVMHUWXGRPIQ\L p\
Q\HIHWJID]GIiONRGBVVLUUDRUH]BHWD]GeONRGIVL ,QV
kiss.nikolett@agr.unideb.hu

6]DEy $QGUHD .XQ 6iQGRU 7DPiV -il
Nagy Attila

'"HEUHFHQL (J\HWHP- GHJHIDAGWDHUWXGRPIQ\L |
JUQ\H]HWJD]GiON-RGi VLU DU ]WWD]GiONRGiVL ,Q

$ KDWpNRQ\ pV IHQQWDUWKDMIgsfoRH] JD]GD"
WRVViJ~ HOHPH D Yt]JKDV]QRVtWiV RSWLPDOL
D WHUPHOpPNHQ\VpJ Q|YHOpPVH pV D] pOHOPL\
LV NLHPHOW $ Yt]YLVV]DWDUWiVW HO VHJtW
D QYPQ\WHUPHV]WpVEHQ HuutatHni@ hx-HNY pUC
WpNRQ\ HV]N|] D WDODM Yt]WDUWy NDSDFLW
Yt]LIpQ\pQHN FV|NNHQWpPVpPUH $likoXWDWiV X
3(* pV D :DWHU 5HWDLQHU 9t] U DGDOpI
IVVIHKDVRQOtWy YL]VJiODWDP\ HEROWHNXNR UL
NJUsOPPQ\HN N|]|[WW KXPXV]RV KRPRNWDO
YL]VJiODW VRUIQ NLHPHOW ILJ\HOPHW IR
Yt]YLVV]DWDUWiV U DX VKIISh B @i W pSDR\Q Y p Q\
PPWHUHN N|][WWL |[VV]HI*JIJpVHNUH LV
$ NXNRULFD QY NGAHHNOHWEGIEY\QHYHOW N

csoport, PEGHV  9t] U|V pV NRPSRV]WROGDWR)
WiSDXWIQSYyWOHMWpY B(9t] UV NHJHOpVHN |
NHUWpV]HWL FpORNUD DONDOPD]RWW WiSiH
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NRPSRV]JWROGDWRYV FVRSRQWEIDQV NEORSR |
ILWUiJ\iEyO HO iOOtWRWW NRPSRV]WROG
NRQWUROO FVRSRUWEDQ NL]iUyODJ LRQF
Q|YPQ\HNHW OLQGHQ NH]JHOpPVW NpWIpOH Y
EH D PLQLPIiOLV Yt]NDISDFRIWRO\DP®W|YpQ\L
SDUBWMUHNHW PLQW D OHYpOV]iP OHYpOK
)Y )P SDUDPpWHU KHWHQWH PpUWeN D YH
ELRPDVV]D W|PHJHW D Q|YpQ\pWDOSRIWHQF
rotinoidc WDUWDOPDW D NtVpUOHW IHOV]iPROIV

(O JHWHV HUM GPDBWMILRDHOPRQGHKDWY KR.
NH]JHOpVHN HVHWpPEHQ YROW D OHJDODFVR
DPL |[VV]KDQJEDQ YDQ D Yt]YLVV]DWDUWYy [
0tJ SpOGiXO D ELRPDVV]D W|PHJUH D NRI
OHJNHGYH] EE KDWRVWINDVSDR Q

$ NXWDWiVL HUHGPpPQ\HN KR]]iMiUXOKDYV
Yt]JD]GIiONRGiVKR] D IHQQWDUWKDWYEE P}
WRN HOWHUMHV]WpVpKH] pV D NXNRULFD
OpVpKH] 7RYIEEL NXWDWiVRNUD YDQ V]eNV
OpNDQ\DJRN  pVnyagXWiQs$§moOiV  RSWLP
NRPELQiFLYMiQDN PHJKDWIiUR]iViUD D NX
WHUPHV]WpVpPpEHQ D WDODMWtSXVRN D F
NJUQ\H]JHWL WpQ\H] N ILJ\HOHPEHYpWHODpPYF

$ EHPXWDWRWW NXWDWiV D 6]pFKHQ\L 7HU"
az RRF2.3.1:21-2022 V]iP~ SURMHNW WiPRJDV
YDOYyVXOW PHJ $ NXWDWiV %RO\DL -iQR
WiPRJDWiViYDO NpV]+OW

Kulcsszavak NXNRULFD Yt]KDV]QRVtWiV NRPSRV]WI
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Kozma- % RJ Qi UV WLI

ODJ\DU $pViOHWWXGRPIQYKDOD\GIWHPY 3K'
kristof025@gmail.c0||n

%HUNH -y]VHI

*IJERU 'pQHV (J\HWHP ) LVNRODL WDQiU

$QGD $QJpOD
0DJ\DU $pViBOHWWXGRPIQ\L (J\HWHP (J\HWH

Kozma- % R J Yetbnika

*iERU 'pQHV (J\HWHP ) LVNRODL GRFHQ

$ PHVWHUVpPJHY LQWHOOLJHQFLD DODS~ JpS
G|QWpVKR]DWDOW WHV] OHKHW Yp D] HI\HV
OyJLD IHMO GpVpYHO HJ\UH W|EE PHVWHUVp.
YPQHOLVPHU V]RIWYHUUHO WDOiIONR]KDWXC
WLN D NJUQ\H]JHW*QNEHQ pO Q|YpQ\HN PHJK
UiQ N*O|QE|] Q|YpQ\IHOLVPHU V]RIWYHUHN |
KDVRQOtWiVD YROW D FpO $ Y-HVJHOBDMERN K
KisBAODWRQ , *WWEF WISYPOHW p Q-tWah OiOKD W'y
YDODPLQW DQQDN N|JYHWOHQ N|UQ\H]HWpW
VItQHQ WDOIOKDWY HJ\HV Q|YpQ\HN D]JRQRVt
JpYHO $ JpSL OiWiVKR] NDSFVR®lgdatgDQ MHO
D] YROW KRJ\ pU]JpNHOMH D] HOp KHO\H]HW
KiwWWpUW MHOHQW Q|YpQ\HNW O pV D] HJ\H
WpVW KR]JRQ DUUyO KRJ\ SRQWRVDQ PLO\H
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WHUPpPpV]IHWHVHQ W|EE KLEB®RH KHM UM JWH]WN L
VpJHVY YROW DQQDWDDNYLY R W @/DMULHERRD Q\H N
D YDOyViJWyO pV KD LIJHQ PLO\HQ PpUWDPpNE
O|QE|] Q|YpQ\IHOLVPHU DONDOPD]iIiVW YHWF
MHOOHP] Q|YpQ\IDMUYO NpV]tWHWW NpS HO}
VIHU& HV]IN|WHRWHIHIDNQVpUOHWEHQ PHO\H
DSSOLNiFLYyN |[VV]JHKDVRQOtWiVD PHJYDOyV)
szempontja azt volt, hogy a bemeneti adathalmaz tartalmazzon egy-
VIHU& D KiWWpUUHO N|]JHO DJRQRV V]tQ& YI
zattalrendellH] Q|YpQ\HNHW LV )LIJ\HOHPEH YHWW
JDEE pUWHOHPEHQ YHWW SRQWRVVIJRW D N
VIHYHWHWWeN D VIRIWYHU IHMOHV]W L iOWD
ODW WiUJ\iW NpSH]WH D] HJ\HV VIREWYHUHN
ILJN\HOHPEHYpWHOpPQpPO D Q|YPQ\HNU O DGRV
pV UpVIOHWHVVpIpW YHWWe+N DODSXO

Kulcsszavak JpSL OiWiV. PHVWHUVpPJHY LQWHOOLJH(
RNWDWiV PRELO DONDOPDIIV
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XQ 6iQEBUDEY $FEUHD
%XGD\Qp %YGLLMM.NDNRZHWW eYD
Ademola Blessing, 7DPiV -i’Q Ragy Attila?3

"HEUHFHQL (J\HWHP OH] JD]GDVpY 4d0080HFHWHUW
gD]GIONRGIiVIpVDUUQYHIHWJID]GIONRGIVL ,QWp]HW
*D]GIiONRGiVL pV .JUQ\HIHWWHFKQROYJLDL 7DQV]}
PpQ\L ~W
22HEUHFHQL (J\HWHP OH] JD]GDVpY d00HFHWHUW
JD]GIONRGIiVRAV.DWRH]BDWRBJE8L ,QWp]HW 9t]WXGR
JUQ\HIHWLQIRUPDWLNDL 7DQV]pN '"HEUHFHQ
S9t]WXGRPIiQ\L pV 9t]JEL]WRQViJL 1HP]HWL /DERUD!
WHP OH] JD]GDViJ eOH®DWP LNOWHYEKS RPIQNMNRGIV
.DU -9ty . |UQ\HGHOWMBRGIVL ,QWp]HW 9t]WXGRPIiQ\L
IRUPDWLNDL 7DQV]pN
“Division of Plant Science and Technology, University of Missouri, Co-
lumbia, MO 65211, USA

$] |QW|]pV NXOFVIRQWRVViJ~ DJURWHFKQLNE
pV WHUPpPVEL]WR QRS REQWWREYWiVD]HJHSH N
IHOpUWpPNHO GLN D] HJ\UH LQNIiEE V]pOV VpJ
]JDL NOLPDWLNXV YLV]RQ\RN N|]|[WW (OV GOl
WpQHN SywoOivD DPHO\ OHJWDNDUpNRVDEE
VIWKDWyY PHJ +Hi®iIKR]PHRIYDD|YKWWHWOHQ |
JRURN KDV]QiODWD -tadtalonw Di@yarH G Y HV V|
PRQLWRULQJMD YDODPLQW D PHWHRUROYyYJL
1ivD

. XWDWiVXQN FpOMD D SUHFt]JLYV |QW|]pVC
QHGYHVVpJ WD O D NdraPvplanving b ormasztett VR Q
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NXNRULFD N+O|QE|] SDUDPpWHUHLUH J\DN
OpVH YROW $ PLQWDWHU<OHW+QN 1\tUEiWF
KHNWiURYV WHIKPR® H WNe@H@E QP PRQLWRULC
MHO|OW-"-QNDRHO$HN N|JVOW |[QB®HGLJ |[QW |[]HV
WHU*OHWHQ KHO\H]JNHGHWW HO $ WHU-OH
NRV YiO\RJ DODFVRQ\ KXPXV]HOOIWRWW Vi
NeO|QE|] PpO\VpJEHQ D WDOIMDIHOV]tQW
cMHQ WHOHStWHWWN DV KHGLWIR B NGRHUR. ® VL
W|UWpPQW D] DGDWJI\&MW HJ\VpJKH] WDUWTE
D WHUHSL PpUpVHNNHO HJ\LGHM&OHJ $ Y
HJ\ DV]iO\RVEPWY HJ\ QHP DV]iO\RV pYEHQ LV
M~QLXV N|JHSpW O DXJXV]WXV N[]JHSpLJ WH
A 2022EHQ WDSDV]WDOKDWY FVDSDGpNKL]
LQNUD LV KDWiVVDO YROW $ YL]VJiOW LG V
FVDSDGpPN KXOORWW D -Wan]&zJi25 )8/ mw H U « O H W
YROW $ NLMXWWDWRWW -benvi [¢ljgstyeP HQ Q\ L\
JHWIiFLYV LG VPPNERQW -EDQ HKKH] NpSHV
PP $] |QW|JHWOHQ WHU*OHW WHNLQWHW,|
cmHQ iWODJRVDQ YROW D WDODM QHGY
HJ\ pYYHO NpV EE NLHJ\HQV~O\R]RWWDEE
D] pUWPRW pUWW®PRWWHY N<O|QEVpJ D P
UpWHJHNEHQ LV PHJPenW2D2&hBNRY,B5A6\W FP
2023 EDQ WDODMQHGYHVVpJ pUWpPNHNH
YL]VJiOW LG V]DN iWODJIiEDQ $] |[QW|]|WW
YL]VJiOW LG V]DN -béer 2GHMEW BpVL SRQW
EDQ PpUW+N D OHJQDJ\REE-PHWOWp R ¥ | WD D
QpVW D YHJHWIiFLYV LG-HWpPpONV PIEHD HFE
FVINNHQpPV D OHJD O D-BanRR4 BEENERE W
VRQOYyDQ DODNXOW D OHJPpO\HEE UpWHJE
W pNEDG@]iVW

$ NXWDWiV D 6]pFKHQ\L 7HUY 30X\]3.8URJUDP N
21-2022 V]iP~ SURMHNW WiPRJDWiViYDO YDOyV

Kulcsszavak SUHFt]LyV |QW|]pV NXNRULFD WDODM\



123

e9( 6=h/(7(77 *%, 'E1,(/A
GEORGIKON EGYKORI TALAJTAN
PROFESSZORA

IHKRF]N\ eYD

0DJ\DU $pVi6OHWWXGRPIQ\L (J\HWHP *HRUJLNR
Q\HJHWWXGRPiQ\L ,QWp]HW .JUQ\H]JHWL )HQQWI
WHPL WDQiU /HKR&KI (YD#XQL

ODWXVQp 6pQ\L .0iUD
Q\ WDQV]pNL PpUQ|N

3iOPDL 2WWy

$IJUNHPL]IOiIVL 7iUVDViIJ HOQ|NH F HJ\HWH]I

*\ UL 'iQLHO D KD]DL WDODMWDQL RNWDW,iV
PpO\LVpJH D OpMNROBWMWAXGRPIQ\L (J\HWHP °
&DPSXViQDN HJ\NRUL WDQV]pNYH]JHW HJI\HW
1-MpQ V] -OBWEWYW IFVDOiG J\HUPHNHNpPQW .R
EHQ GtV]SROJiU FtPPHO W+QWHWWpN NL

EOWDOIQRYV LVNRODL WDQXOPiIQ\DLW V]sC
OHL JD]GDVIiJiEDQ-IGROIRIRWWPL WDQXOPiC
1943EDQ NH]GWH PHJ PDJiQWDQX®gNpQW D ¢
IRUPIWXV *LPQi]JLXPEDQ DKRO |[W pY DODW)
WiO\W pEDQ pUHWWVpJL]JHWW O0pJ HEEHQ I
Q\HUW D] (JWY]|V /yUiQG 7XGRPiQ\HIJ\HWHP
Q\L .DUiUD YHJ\pV] KDOOJDWYNpQW DKRO I
JHWW pV S2-ESRWWHI\pV] GLSORPIW

JULVV GLSORPiIVNPQWpW O RXWREHURV V
JpGPXQNDWiUV PXQNDN|UEHQ NH]GWH PHJ
7XGRPiIQ\RV $NDGpPLD 7DODMWDQL pV $JUF
WPEHQWYO -LJ |[VIW|QGtMDVNpPQW GROJR]RV
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EOADPI\HWHP /RPRQR AR DMMRIDY J.LOUJ i Q
EOWDOIQRV 7DODMWDQ 7DQV]pNHQ 1 * =L
WHWWH HO RURV] Q\HOYHQ pV YpGWH PHJ
NH]pVpW A$ PDQJiQ Up] FLQN PROLEGpPQ
QDPLNiMD QMWitGSXWBDD® pV Q|YPQ\EHQ  FtPFP

$ .HV]WKHO\L $JUIUWXGRPIQ\L ) LVNROiU|
ViuUD NLtUW SiO\i]DW HOQ\HUpVp® NNHYHW H
UeOW HJ\HWHPL GRFHQV PXQNDN|UEH OHJE
ODMWDQL 7DQV]pN V]HUYH]Q@WH X WD® H\DD Q|
VIpNYH]HW L PHJEt]iVW NDSRWW

*\ UL 'iQLHO SURIHVV]RU pYHQ iW YH]H\
VIpPNHW $] pV N|]JIWWL LG VIDNEDQ D
7DODMWDQL 7DQV]pNHQ HJ\ 07$ GRNWRUL
HJ\HWHPL GRNWRUQW HOHNBDYPNRW  GLS
JR]DW pV VIDNPpUQ|NL GROJR]DW PHO\HN
W NpQW WHYpNHQ\NHGHWW

197:EHQ HJ\HWHPL WDQiUL NLQHYH]pVW
PXQND PHOOHWW pOHWpPQHN pV PXQNiMiQL
WXGRPiQ\RV NXWDWKWHVHQ PHJYpGWH /
PLNURWiISDQ\DJRN VJHUHSH D WDODMWHUP
FtPPHO NpV]tWHWW DNDGpPLDL GRNWRUL p
ViJL WXGRPiQ\RN GRNWRUD IRNR]DWRW V]H

1970 W O WDJMD YROW D] 07$ $JUIUWXGRPi
ODMWDQL NPVQEEpYDERIWMRNPPLDL %L]JRWW\
[UIN]V WLV]WHOHWL WDJNpQW YHWW UpV]W
PV 1|YPQ\WHUPHV]WpVL 7XGRPiQ\RV %L]RW

7t] pYLJ-W O -LJ D 0DJ\DU 7XGRPiQ\RV $N
PLD 7XGRPiQ\RV OLQ VtW %LRWWVi6]DNpQ
ELIRWWViJIQDN HOQ|NH YROW 6]DNPDL PX
VHNpQW W|EE DONDORPPDO LV NoEW+QWHW/
D 0$( 7DODMWDQL 7iUVDViJ $UD@ANRV]RU~\
7UHLW] 3pWHU HP O pNpHIE@ HDWO B D\DRIW.NNM W i U V[
ViJ &DI10®QGMH NLW+QWHWpPVEHQ UpV]HV.0
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*\ UL '"iQLHO SURIHVV]RU V]DNHPEHUHN C
WDWWD HOKLYDWRWWDQ D WDODMWDQL G
JHJWH WXGRPiIQ\RV NXWDWyL pV VIHUYH] L
WiUVDL PXQNDWIiUVDL WD\WHYLQWYPH U HEW H
UJLN HPOpNpW

Kulcsszavak *\ UL 'iQLHO .HV]WKHO\ PLNURWISDQ\L
ODMWHUPpPNHQ\VpJ
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6RYV *iERU

0$7( *HRUJLNRQ WDQIiIUVHJpG
soos.gabor@unimate.hu

‘U $QGD $QJpOD

0$7( *HRUJLNRQ HJI\HWHPL WDQiU
anda.angela@uninate.hu

$ QiG 3KUDJPLWH \: %DXVDWRQ L&R AL QLYY PD
Q|YpQ\H {P¥DIDDIWRQ SHQEBHBPL.%95 HVHWp
mintegy 2000 haUD EHFV<OKHW D] |VV]HI*JJ iOC
WHU-OHWBOPWRQKR] KDVRQOY ZHWODQG Mt}
FVDN KD]IQNEDQ KDQHP D] HJpV] I}OG|Q HON
QDJ\REE |VV]HI*JJ QiGIiOGR®iQ\ MHOHQOpWH

Alandsat P&KROGDV IHOYpWHOHN PLQW Wi
KDV]QiODWD MVEHIOW WHRW LD QNYBQ\]HW YiOWR]
QRVtWIiVIEDQ $] 1'9, 1RUPDOL]JHG 'LIIHUHC
GH[ V]iPtWiVL PyGV]HUUHO YpJ]JHWW HOHP]
az adotWHU+*OHW Q|YpQ\]JHWpPQHN V&U&VpJIpU ¢

9L]VJIiODWXQN | FpONLW&]pVH D /DQGVD
RV]WIiO\R]iViY-Bo® OO WIRBH UNLy LQiGIiOORPiQ\FR
PYHONPQWL WHUsOHWL YiOWR]iViQDN IU
JKDWiUR]i WD O -ig.

Keywords WiYpU]YMEBWPNFLY YiOWR]iV /DQGVDW
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6RSURQL (J\HWHP (UG PpU@YNLH.WDRp V.]J’\G YH]HW
GHOPL ,QWp]HW
visine.rajczi.eszter@umopron.hlll

%HQNH 'pQHV +RIPDQQ 7DPiV

6RSURQL (J\HWHP (UG PpU@YNLH.DRY V.|W\@ YH] H W
GHOPL ,QWp]HW
benkedenes@gmail.c«ﬂhofmann.tamas@miopron.hl||

$] (XUySiEDQ LV HJ\UH HOWHUMHGWHEE DJU|
ROGIiVW MHOHQWKHWQHN D] pJKDMODWYiOW|
PiOLINNDO VIHPEHQ $] DJUIUHUGpPWHDWHN F\
GHIOiIFLYW VHJtWLN D VIHUYHV DQ\DJRN YLV
ELRGLYHUJLWiIVW WRYIEEiIi YpGLN D] RWW WFE
VpJHVY NOtPDKDWIiIVRNWyYyO $] DJUIUHUGpPV]HW
Q\RV WHUPpPQ\HN JDERQIiNyeK$hG MgldgtHN NDSi'
HJ\pE OiJ\V]iU~DN SO J\yJ\Q|YpPQ\HN WHUPH
VpJd $ J\yI\Q|YPQ\HNEHQ D] HIWUDNWDQ\DJR|
OiOKDWy DPHO\HN N|]*O V]iPRV NHGYH] pOH
GiQV WXODMGRQViJIJDO PHYVQW H DM G HLSN D $U%U
GpV]HWL UHQGV]HUpEHQ KiURP OiJ\V]iU~ Q
(Rumex acetosa 0iQ G ] VkMNtal lah&elota/ NLV WpOL
1] © @nca minor/ DQWLR[LGIQVY WDUWDOPIW WpU
E|]] WDODMWDNDUIVL PWENIHL HMNp KFOHIFNO Jtp
Q\pNROIV HXUR DPodulis NeDramefrand (Dode)
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*XLQHU FY PHOOHWW 9L]VJiODWDLQN FpOML
KDVRQOtWVXN PHO\LN WHUPHV]WpVL PyGV]F
O\LN Q|YpQ\IDM KRJ\DQD MWIDN O UDYRIMOWDpU W
KiURP DONDORPPDO YHWW+QN PLQWiW WDY]|
NtYiQFVLDN KRJ\ D YHJHWIiFLyV LG V]DN N:
J\&MW|WW PLQWNNORRBENDPNBWND] DQWLR[LGIQ
$ PLQWiN DQWLR[LGIiQVWNND 9EFL WA YGW | K UWLRF
73& )5$3 '33+ PpUWeN OHJiOODStWRWWXN
DQWLR[LGIQV NDSDFLWiVW HUHGPpQ\H] WH!
YPQ\IDMRQNpPQW $ PH]HL VyVND HVHWpPEHQ I
JHO V WDODMWDND UiV R NDEHEODGWMR [RSU @V NI
SDFLWiVRNDW DPHO\HN V]LJQLILNiIQVDQ PD.
UIVEDQ WHUPHOW pV D NRQWUROO PLQWIiNK
WpEHQ D OHJPDJDVDEE )5$%$3 73& pV '33+ pU\
UROO PLQWINEDQ YROWNDW D NDW i DR D &/NIDIWDR.I
VDQ QHP MiUXOWDN KR]]i D] DQWLR[LGIQV W
VRQOyYDQ D OiQG]ViV ~WLI&K|] D NLV WpoOL]|
WiN D YL]VJIiOW WDODMWDNDUIVL PyGV]HUHN
WDUWDOPDW HJ\LN MP]VH iOMIQDVIREE QW p N
YDVV]DO D OHJDODFVRQ\DEEDNDW Q\iURQ P
MiQ PHJIiOODStWKDWy KRJ\ D WDODMWDNDUIi
WiVUD HU VHQ IDMI+JJ D OHJPDJDVDEE DQW
iOWDOIEDQ WDNDVV]DO PpUKHW

Kulcsszavak: DJUIUHUGpPpV]IHW DQWLR[LGIQV J\yJ\Q]|Y
NOtPDYIOWRI]iV
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AGRODIGITALIZATION O PPORTUNITIES FOR
EFFICIENCY, TARGETIN G SMALL FARMS

Andrea Ambrus

MATE, Institute of Agronomy, Associate professor
Ambrus.Andrea@urinate.hu

.ITURO\ %+GL

MATE, Institute of Agronomy, PhD student
karoly.budi@agotarkft.hu

$QQDPIiULD %+GL

MATE, Institute of Agronomy, PhD student
annamaria.budi@agrotarkft.hu

*IERU OLOLFV

MATE, Institute of Agronomy, Professor
Gabor.Milics@unimate.hu

The digitalisation of agriculture offers a unique opportunity to in-
crease therpductivity, efficiency and profitability of small farms.
Digital technologies are often designed for lasgale agriculture,
while smallscale farmers are disproportionately disadvantaged by
limited access to infrastructure, networks and technologyeThar
growing need for sustainable business and technology models that
offer viable digital solutions to engage smallholder farmers in the
digital agriculture transformation process. It is clear that this can be
achieved through pubgrivate partnershgthat leverage both pub-

lic and private sector resources and expertise to develop and imple-
ment digital agriculture solutions that are tailored to the needs of
smallholder farmers. In Hungary, the Digital Agricultural Strategy
provides the overarching frawork to help Hungarian farmers by
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promoting the uptake of digital agricultural technologies, with the
state and higher education playing a major role.

With the advent of digital tools and services, srsahle
farmers can access raahe information orweather, soil, the
success of the technology used, or even market prices, enabling
datadriven decisions to improve their profitability and liveli-
hoods. Unfortunately, dataased farming as a concept is not yet
widespread among precisely this group of farsn

However, despite the potential benefits, the introduction and
implementation of digital agriculture on small farms is still
challenging, as the age and skills of the farming community are
not conducive to the uptake of digitalisation. The aim of our
study is to present and analyse the digital applications and meth-
ods that are available and effective for small farms, with a spe-
cial focus on the possibilities of understanding soil heterogene-
ity and its management in practice.

The databases we use aasibally farmercollected data and
are mainly based on free or lasost databases for practical im-
plementation. We also cover the planning possibilities of-data
driven technological operations such as seeding and spraying.
We present methods and s#jgecfic technological applica-
tions for the delimitation of zones of different properties within
a field, which can be applied on small farms, with a special fo-
cus on seeding.

Keywords: agrodigitalization, precision farming, small farms, man-
agement zones
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11DJ\ -igRUMGX $O0BRIVFVRYLFV *HUJ
1Bojtor Csaba, 1,00 pV ,BEADN B W RV 2DypEHIU W
URV /iV]Oy

I"HEUHFHQL (J\HWHP- CGHRLY[GIWWXGRPIiQ\L pV .|

Q\HIJHWJD]GIiONRGIiIVL .DU )|OGKDV]QRVtWIiVL

THFKQROyYJLDL ,QWp]HW 'HEUHFHQ %|V]]|
bojtor.csaba@agr.unideb.hu

2’HEUHFHQL (J\HWHP ,QIRUPDWLNDL .DU $GDW:
FLy 7DQV]pN HFHQHEDVVDL ~W

$ PHVWHUVpJHY LQWHOOLJHQFLD DONDOPD
HOHP]pVEHQ MHOHQW V HO Q\INHW EL]JWRVt\
$ PH] JD]GDVIiJEDQ HJ\UH Q|YHNY PHQQ\LVp.
]JpVUH ~J\ PLQW DJURPHWHRUROWIMHUBGDB|
Q\HN WiYpU]pNHOpPVVHO pV PXQNDJpSHNNH
DGDWRN $ PHVWHUVpJHY LQWHOOLJHQFLD
JR]iVD KDWpNRQ\DEEi YiOLN D] HOHP] DOJ
SHGLJ D J\DNRUODWL G|@W pY¥ R]D\G DIONR /il
ban.

$ NXWDWiVXQNEDQ D 'HEUHFHQL (J\HWHF
7HOHS NXNRULFD NXWDWiVL DGDWDLW YD
WDODMYL]VJIiODWL HUHGPpPQ\HLW YL]JVJIiOW
DGDWHOHP] V]RIWYHU VHJtWVpPJpPiYHO $] F
]ivL WDUWDPNtVPpUOHWE O V]ilkR@]y WHUPp
N|]JIWWL WHUPpVPHQQ\LVpJ pUWpPNHLW HOF
DGDWHOHP] HV]N|]JHLYHO NRQWUROO YDC
WiSDQ\DJV]LQW DGDWDLQDN pUWpPNHOpPVpY
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$] HJ\HV DJURPHW HROWDROALINVD LO PW LW MH C
HJ\HGL pV NRPSOH[ PYGRQ KDVRQOtWKDWy
Q\LVpJL SDUDPpWHUHLYHO DPHO\ VHJtWVp
KDWy-NDOURDWLNXV WpQ\H] [QiOOy pV HJ\sV
NRUROW KDWiVD PHJLVPHUKHsWenp# YL]XDOI
VpJ KRVV]~ LG VRURV HOHP]pVH VHJtWVpJg
UHVV]LY DONDOPD]iViYDO N|]pSWiY~ HO UHI
RV NRQILGHQFLD LQWHUYDOOXP RHOOHWW

WHUPpPpVPQHN PHJKDWIiUR]iViIKR] $] HO
YHO |DWRIBOtWiVW YpJH]W+QN D] HOP~OW
EDQ PiU QHP V]IHUHS0O pWHNPpVPHQQ\LVpJ
QHN YDODPLQW D] VIRIWYHU iOWDO H]HQ |
DGDWRN N|[]|WW

,JDJROWXN KRJ\ D YL]VJiOW V]RIWYHU D
alkalmas alRVV]~ LG VRURYV DGDWRN NRPSOH]J |
iWIRJy YL]XiOLV PHIMHOHQtWpVpUH D J\DN
OHV]WpVpKH] $] HUHGPpQ\HN DODSMiQ PH
WHUP KHO\L- P9 LPDWIWXY MHOOHP] N LVPH
LG WiIYRQ EHO-WWPHMHBPpORHQQ\LVpJ YiO\
GHQFLiIMD $ SRQWRV YiUKDWy WHUPpPVPHQ
URJiViIKR] WRYIiEEL UpV]OHWHV YL]VJiODWR
VHN V]*NVpJHVHN

Kulcsszavak DGDWHOHP]pV G|QWpVWIiPRIJDWY UHQG
NRULFD WaedUWDPNtVp
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$ SUHFt]LYV JD]JGIONRGIV P&V]DstendddMO GpVy
URN pV HV]N|]IN KDV]QiODWD DGDWDODS~ G|
DPHO\ D PH] JD]GDViJL WHUPHOpPV KDWpNR
HUHGPpPQ\H]KHWL $ N+<O|QE|] WiYpU]pNHOpP)
YPQ\WHUPHV]WpVL KDV]QRVtWiVEkéRNUpW &
Q|YpPQ\YpGHOPL PHJILJI\HOpVHNUH YDODPLC
DUIQW DONDOPDVDN $ WHUPPVPHQQ\LVpJ S¥
HO D Q|YpQ\L ELRPDVV]D WiYpU]JpNHOW IHO
DPHO\ PyGV]HU iOWDO N+<O|QE|] NpSIHOGRC
PyGV]JHUHN DONDOPD]iViYDO iOODStWKDWM X
OpY Q|YpQ\iOORPIQ\ WpQ\OHJHV ELRPDVV]D

9L]VJiIiODWXQNDW D '"HEUHFHQL (J\HWHP §
pV 7DQJD]GDViJ 'HEUHFHQL 7DQJD]GDVilJ
'77, JiWyNpSL UPHNMOWPML .tVPUOHWL 7HOF

WeN f e f . PWV] $ YL]
KHO\HW DGy W D UWEDRN KR]WDHHMWUH 3URI
-iQRV  pV pPYH YiOWR]DWODQ SDUDP

WiSDQ\DIXWiQSyWOiVL WODHQMODOBVPKRIHRHWDY
DJURWHFKQLNiIYDO IRO\WDWYGLN $ WDUWL
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EHQ W|EE PLQW KD 9L]VJIODWXQN FpOM
WpQ Q|YpQ\PDJDVVIJ EHFVOpV YROW PXOW
JpYHO $ NtVpUOHW VRUIQ "HIWBYONFIHOGP Yy C
WHOH]pVHNHW DPHO\ VRUIQ '60 pV '70 PRC
GRPERU]DWPRGHOOW NpV]tWHWW+.QN $ UH
UHNNHO YpJH]WeN UHS+<OpVL PDJDVViJ
V]|JiOOiV IRN HO<OV pV ROGDOVyY iWIHG
EHVVRPIV $ UHS<OpV VRUDQ  PRELOLOQIWABNREL
UHNFLYW KDV]QiOWXQN NP WiYROVIJEyYO
JR]iVIKR] D 4*,6 WpULQIRUPDWLNDL V]RIWY
NXV pUWpNHOpVpKH] D -DPRYL VWDWLV]WLI
poligonokat azeyHV NXNRULFD JHQRWtSXVRN iWO
WeN HO-DOBMRGHOO SRQWRVVIJIQDN Q|YHOy
OLQGHQ SROLJRQ HOWpU NXNRULFD KLE
HI\HV WiSDQ\DJVILQWHNHQ $ YL]VJIODWRN
KiURP HOWpU LG SRQRBBGR2Q 2933.106.08/ « N
$ IHOYpWHOHN Q\HUV IRUPIEDQ V

WHN NLpUWPpPNHOpPVUH

(UHGPpQ\HLQN DODSMIiQ PHJIOODStWRWW
SRQWRNEDQ YpJJHWW IHOYpWHOH]pV D NX
QDN EHFVOpVpUH H OoW fyazoltdl) MegyNaReD \ViJ~ Y
Q\pV]LG V]IDN PiVRGLN IHOpEHQ D WiSDQ\D
NLDODNXOy HOWpU Q|YpQ\PDJDVViJ KDJ\RI
NpV]tWHWW RUWRPR]DLN VHJtWpVpJpYHO I
LG SRQWRN N|]*O-IDUHS+OpV VBRRO®D pWRQW
OHJQDJ\REE WiSDQ\DJV]LQW 1 NJ KD NJ]
HOWpUpV YROW D PDJDVViIJ DGDWRNEDQ (L
JROWXN KRJ\' D PHJIHOHO LG SRQWEDQ Yg
]JpVVHO HJ\DUIQW MyO EHFV*OKHW D NXNR
VpJN D] HI\HV P&WUIJ\DNH]JHOpVHN KDWiV
PDVV]D N«O|QEVpJ PpUWpPNH LV
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$ PHVWHUVpJHY LQWHOOLJHQFLD D WHFKQR
DEEDQ Q|YHNY WHU.OHWH QDSMDLQNEDQ (
WHOOLJHQFLD WpUKyGtWiViYDO IRJODONR]L
Trends szl iOWDWiVW DONDOPD]WDP $ *RRJOH
VIROJIOWDWiV DPL D P~OMHEYPpOVUPPY DEBWOWIR
GROJR]]D IHO pV NpV]tW EHO OsN NLPXWD
VHJItWVpJpYHO D]W YL]VJiOWDP KRJ\ D PHVW
cal intelLJHQFH NLIHMHD\VQO-SMDLQNLJ PLOVHQ
DGDWRNDW WDOIiOKDWXQN pV WHU<OHWLOH
NLIHMH]pVUH

$ *RRJOH 7UHQGV VHJtWVpJpYHO YL]VJiC
WHWpPVUH MXWKDWXQN KRJIW YOLONBYLEOMR G
HO WP PHVWHUVpPJHY LQWHOOLJHQFLD D *I
NLHPHONHGYH D] RUV]iJRN NJ|]*O (WLYSLiY
(JHQ RUV]iJRNEDQ NRPRO\ LQWp]PpQ\L Kiw
WHUVpJHY LQWHOOLJHQFLIQDN $] pOHW PL
D PHVWHUMW@HOQFLRWHCOROQ\DLW

+D]IQNEDQ YROW D PHVWHUVpPJHV LQW
D NHUHVpVHN DODSMiQ $]RN D YiUPHJ\p
NHUHVpYHDMBEBRDU 'HEUHFHQ -Cdfa- &VRQJL
QiG 6]HJHG 6=7( pV %DHDIKRO3PBI\ BFOW
egyHWHPHN P&N|GQHN

Kulcsszavak PHVWHUVpPJHV LQWHOOLJHQFLD *RRJC
V1]id
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‘U 5DPSDVHN eYD

6]pFKHQ\L ,VWYiQ (J\HWHP $OEHUWar.i]PpU ORVF
'LWWPDQQ $QWH@PDWEOMOWPXERAIQ\L OXOWLGLV
FLSOLQIiULY 'RNWRDOQOQVDNW®D 3K’
rampasekeva@yahoo.com

Hajdu Csaba

6]pFKHQ\L ,VWYiQ (J\HWHP *pSpV]PpUQ|NL ,QIR!
PpUQ|NL .DU
,QIRUPDWLNBJYBD\YMPEYMID® i U
hajdu.csaba@ga.sze.hu

'U 7+& 6]DEy %ROGL]ViU 3K

6]pFKHQ\L ,VWYiQ (J\HWHP *pSpV]PpUQ|NL ,QIR
PpUQ|NL .DU

,QIRUPDWLND 7DQV]pN HJ\HWHPL DGMX
tuu.szabo.boldizsar@sze.hu

‘U 7HPSIOL .iURO\ 3K’

6]pPFKHQ\L ,VWYiQWJ\HMHP 0SROVERQP DJ\DUYYiUL .
EOODWWXGRPIQ\L 7DQ&]pN HJIJ\HWHPL G

tempfli.karoly@sze.hu

'U .JUQ\HL /iV]Oy 3K®

6]pFKHQ\L ,VWYiQ (J\HWHP *pSpV]PpUQ|NL ,QIRUI
QI|NL ODWHPDWLND pV 6]iPtWiVWXGRPiIQ\ 7DQV]pN
laszlokornyei@math.sze.hu
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$ SUHFt]JLYVY iOODWWHQ\pV]WpVL UHQGV]HUH
IRO\DPDWRYV NpSHW DGQL D] iOODWRN MyOOj
UyO pV HI\EHQ D WHUPHOpPV KDWpNRQ\ViJiQ
MiN $ V]iPtWyJpSHNFQW I WBFKQRROYJILIN ITHMC
N|V]|IQKHW HQ D EDURPILLSDUEDQ D] iOODWF
W Yp D] HPEHUL HU IRUUIV LIpQ\EHYpWHOH
PiFLYy EHPXWDWIiViUD U|J]tWpVpUH NpSHV $]
QHYH]pV& HXUySPp@ARORDVW. INHPGHySDL %L]R
IRIDGWD DPL D]JW MHOHQWL KRJ\ D KDV]RQI
NR]IDWRV NLYH]HWpVpUH IRJ WRWDW NHUNVDE)L C
EHN N|]IWW D WRMyW\~-NWDUWiVW LV MHOH¢
kapcsolatban fontoP HIMHJ\H]QL KRJ\ MHOHQOHJ KD
W\HBQORPIQ\ N|[JHO KiIURPQHJ\HGH IHO~MtWR)
UHFHVY WDUWiIVWHFKQROYJLIEDQ WHUPHO $
QDJ\ iOORPIQ\PpUHWHN HVHWpPQ D W\~NRN W
O GLN BOQLWHROONDPDWRY PRQLWRURI]iIVIUD Y
NXOFVIRQWRVViJ~ OpSpV D JpSL OiWiIiVWHFK
W\~NRN D]RQRVtWiVD pV D IHOYpWHOHNHQ
PHIJKDWIiUR]iVD (]JW N|YHWKHWL D YLVHONHG
VpJOAODSRW pV HJ\pE WpQ\H] N DXWRPDWLN:
YLGHYIHOYpWHOHNHW ORVRQPDJ\DUyYYiURQ
tem UniAgro-)RRG .IW ViUJD PDJ\DU W\~N W|U]V
P&N|G EDURPILWHOHSPQ NpV]tWHWWeN $ IH
PpO\DOPRWPpPUPpPUWPMIZXWYYDO HOOIWRWW
l*ONpMpPEHQ NpV]*OWHN  ViUJD PDJ\DU W\~N
$ W\~NRN D I*ONpNEHQ NHU*OQHN DXWRQ
D IDORQ IHO*OQp]HWEHQ HOKHO\H]JHWW NL
egyes madarak gdFLYMiQDN pV PR]JIVPLQWIi]DWiC
OpVH D YLVHONHGpPV HO UHMHO]pVpPQHN p
V]&UpVpPpQHN pUGHNpPEHQ $ SR]tFLY pV PR]Ji
WHOOLJHQV NpSIHOGROJR]y HOMIiUiIVRN V&t
NRQYRO~FLYV QHXUIQLVS5KINIyHNW DD UKW H N
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pV VIHNYHQFLiOLY VRUR]DWL IHOGROJR]iV
NH]YH $ UHIHUHQFLDPRGHOO+*QN D &KLFN
KDVRQOYy DUFKLWHNW-~UiIYDO YDOYVtWMD P
pUKHW VSHFLILNXVDQ D IHOPBDWKRIPDGDYV
GDUDNDW IiEUiI]JROyYy Q\tOW DGDWKDOPD]RN
(Animal Kingdom, amerikai madarak halmazislABirds), sa-

MiW DGDWKDOPD] HONpV]tWpVpW W&]WeN N
V]IiUQ\DVRN NDPHUDNpPSHQ YDOy KHO\]HWp
~Q ONWRQW LV DQQRWIOWXN MHO|OpV L
VpKH] $] DQQRWIOiIVW D Q\tOW IRUUIVNYyC
3& RPSXWHU 9LVLRQ $QQRWDWLRQ 7RRO" &
JtWVpIJpYHO YpJH]WeN HO $PHOOHWW KRJ'
IHOYpWHO NHOMWNHHMWGHPpRXRAHNpPpSSHQ NL
WA\~NRNUD NRQFHQWUiIOy DQQRWIOW DGDW
PpQ\HVVpIJpW D] DUFKLWHNW~UIQN NH]JGHW
YHO EL]JRQVtWXQN -]Y EHQL WHUY D GHWHN
PpQ\HVVpIJpQHN MDYtWiVD

Kulcsszavak WN~ <2/2 SUHFt]LYV iOODWWHQ\pV]Wp)
REMHNWXPN|YHWpV REMHNWXPGHWHNWIOiIV Pt
OiIWiV
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6]DEYy $QP&EWKBD\Qp %y&L (ULND
Ademola Blessing, . XQ 6iQERDPiIV -i@QRV
Nagy Attilal?

"HEUHFHQL (J\HWHP OH] JD]GDV-ipVeQHOPLV]HL
Q\HIHWJD]GIiONREBVVUUDRUH]#HWID]GIONRGIVL ,QW
WXGRPIQ\L pV .JUQ\HJHWLQIRUPDWLNDL 7DQV]p
V]IJUPpQ\L ~W
29tWXGRPIiQ\L pV 9t]JEL]WRQViJL 1HP]JHWL /DERU
(J\HWHP OH] JD]GDViJ e O-HUP.LYV\BNMXVERFI® Q.
NRGiVL .Dpw 9 Q\H]JHWID]GIiONRGIiVL ,QWp]HW ¢
JUQ\HIHWLQIRUPDWLNDL 7DQV]pN
3Division of Plant Science and Techigly, University of Missouri,
Columbia, MO 65211, USA

$ SLOYWD QpON+<OL OpJL MiUP&YHN 8%$9 IHM(
UHQGHONH] HVIN|]IN V~O\iQDN FV|NNHQWpV]
VPW WHV]L OHKHW Yp (] D WHFKQROyYJLD RO
gyREE IHOERQWiV~ NpSHNHW NpV]tW URQF)
GUYQIHOYpWHOHN PiVLN IRQWRV MHOOHP] M
VIHUHV Q\RPRQ N|YHWpVpUH $ GUYQRNNDO
HOHP]pV FPOMIEYyO PRGHOOHNEH OHKHW LQ\
LQW pMHINHW OHKHW OpWUHKR]QL D WHUPpV
$ GUYQRN NpSHVHN D WDODM iOODSRWIiQDN
D P&WUiJ\D NLMXWWDWIiViEDQ pV D Q|YpQ\HN
PRQ N|YHWpPVPEHQ YDOy VHJItWVpJQ\~MWiVED
LQGH[HW 1'9, D Q|YpPQ\]JHW ]|OGHVVpPJIpQHN \
QIOWXN D Q|YpQ\]JHW V&U&VPJIPpEHQ pV HIpV
NH] YiOWR]iVRN pUWpNHOpVpKH] $PLNRU D |
HJ\ HJpV]VpJHV Q|YpQ\ OHYHOpPW gyLVV]DYHLI
FVINNHQ D Q|YpPQ\EHQ WHUPHOW NORURILO
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YLVV]D NHYHVHEE N|]JHOL LQIUDY|U|V VXJiU]i
KDV]QiOKDWyY OHV] D Q|YpQ\ iOWDOIQRV HJpV
VPUH $] pUWPNHNHW D WpUNpSiPQWN PN QG H(
tJ\ NDSQDN HJ\ pDGN[HWWL WDUWRPIQ\EDQ
PLQWDWHUOHWHQ -' PN B WY\ WH [ H CB|R@ WU H
WRNEDQ KiURP PpO\VpJEHQ WDODMQHGYHVV
VIRQGINDW KHO\H]W+QN NL QWRHW®\HMW @ DRALL
WDYpWHOHN pV PpUpVHN VRUIQ OHW|OW|WW
UsOHW YHJHWIiIFLY PRQLWRUR]iVD VRUIQ KH
1'9, IHOYpWHOHN NpV]tWpVH W|UWpPQW $] |Q!
JR]iVD VRUIQ D NH]G NPISWNOQPY F\ODHN CCHW Y
OH]YH D YHJHWIiFLY NH]JGHWpQ $] 1'9, NpSHN
$UF*,6 3UR V]RIWYHUEHACGIY | BretbanQ WH N
PHJILJ\HOKHW HN D PLQLPXP PD[LPXP iWOL
YL]VJIOW WHU OHWUH PHO\HWati®icsNpV EELF
DOJRULWPXVVDO SRQWRQNPQW LV N«O|Q pU\

$ YL]IVIJIOW WHU*OHWHQ D NLKHG&H]HWW W
PpO\WpPJEHQ QDJ\REE K PpUVPNOHW LQJDGR]
KDQJV~O\R]]D D IHOV]tQL K PpUVYBROKW N|U
pUIJpNHQ\VpJIpW $ PpO\VpJ Q|YHNHGpPVpYHO I
FVINNHQpVH ILJ\HOKHW PHJ DPL D WDOI
K YLVV]IDWDUWOBINDDPpV\DNRURD ANV RBIVG\HIM P
YDJ\ D] |QW|]pVL HVHPpPpQ\HN KDWimiUD D IH(
PpO\WpJEHQ N|YHWNH]JHWHVHQ KXOOiP]y Qt
PHJ $ J|UEpN LQJDGR]iVD IRNR]DWRVDQ |
Q|YHNHGpPVpPYHO $] |[VV]JHV PpO\VpJL V]LQW!
OLQHiIiULY JUDGLHQVW PXWDW DPL D WDOI
DV]iO\RVOWpQ\HNHW WeNU|]L (] D PHJILJ\HOp
D] XJ\DQHEEHQ D ]JyQiEDQ HJ\LGHM&OHJ PHJ
NDVI-p UW p NH{NINGIIDW RN D]JW PXWDWMiN KRJ\ D
iOWD®EDQRQVDEE iWOPURYNHBHW PXWDW P
|QW|]HW @HHQV WBIRIMO\ OpQ\HJHVHQ DODFVR
mutat.
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MATE Georgikon Campus

1|]YpPQ\YPGHOPL ,QWp]HW
szollosidoktor@gmail.com

KodzsimaH.GHR JRQGRODWDL PHJUDJDGMIiN V]iF
JRQGRODWiW A$ OHKHWHDVOHRRBWN PV BV WRK
UDGpN Wt] LV OHKHWVpJHVVp YiOLN FVDN L
$ V]iPtWiIVWHFKQLNDL WiYN|]JOpVL LOOH!
P&N|G PRRQLNiFLYV HVIN|]|IN RO\DQ MHOHQ\
WR]iVW LGp]WHN HO D WiUVDGDORP pV D J
SiU pYWL]HGEHQ DPHO\ PpOWIiQ QHYH]KHW
GDORP YtYPiQ\iQDN pV HJHQ D] DODSRQ N|\
GLN LSDUL IRUH\DIGOIOWR P $SHIIMDWL HOYHQ P&
]JINQHN D PLQGHQQDSL pOHWEHQ PHJYDOYV
VpJHL XJ\DQFVDN YpJWHOHQ+O NLV]pOHVH
JIWW WDUWMXN V]iPRQ D GUYyQRNDW LV $
EDQ DPLNRU PHJKDO O MréNn EenGetey @-NLIHMH ]
ORJ MXWKDW HV]*QNEH UyOD KLV]HQ H]HN
KDV]QiOiVL WHUsOHWH PiU PRVW LV MHOHQ
GpV D URERWL]iFLY YDODPLQW D PHVWHU)
VHGpVH UpYpQ H] FVDN E ¥<® Q% KREIRD -NpV
W|UWPpQpVHN RNiQ YHV]pO\HV IHJ\YHUHNUH
LSDUEDQ LSDUL GUYQRNDW YHV]QHN LJpQ\E
OHWpPEHQ $ UHQGYpGHOPL V]IHUYHN GUyYQ
IHQQWDUWIiVL KDWiUHOOHQ U]pVL IHODGD
IRJODONR]y WHVW+OHWHNQHN NXWDWiVL
KHWQHN $ ORJLV]WLND WHUsOHWpPQ NLHPF
D PR]JJYNpSHV ILOP pV IRWYLSDUEDQ PiU Qg
OLQGH]HN PHOOHWW N+O|Q|VHQ D] DJUiULX
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HPOtWWH@*QRO D ;;, V]i]DGED OpSYH D SUHFt
WpUKYyGtWiVD Q\RPiQ V]iPWDODQ KHO\HQ P
EDQ LV LGHPUWYH D PH] JD]GDViJL I|OGWFE
KDWiUDLQDN HOYiODV]WiViW WRYIiEEi D Q
PHJKDWIiUR]HOWpPUNIVYW W V]iPOiOiVW pV R
YL]VJIODWRNDW DPHO\HN  OpQ\HJHVHN
WiSDQ\DJJD]GIiONRGiV pV D Q|YpQ\YpGHOPL
HOOiIWiViQDN VLNHUHVVpJH pUGHNPpPEHQ

$ SLOyWD QpON<OL OpJLMiUP&YHN D N|]I
IRIMiN PHDWQW ®]WH] JD]GDViJL WHUPHODPpV
KDV]QiOiVXNNDO N<O|Q|VHQ QDJ\ IHOERQWi
YPWHOHN NpV]tWKHW N D Q|YpPQ\HNU O PDN
KDWiUR]QL-HKRP\WYPQ® EiUPYOUN QVKD WV Q|
YHO DQ\DJ NLMXMWOQWDWINRUpW KR OHWHV
JDO PHJ OHKHW KDWiUR]QL KRJ\ KRYD (]V
YPQ\YPpGHOPL Q|YpQ\iSROiVL P&YHOHW WD
JH]JKHW D V]*NVpJHV KDWyDQ\DJJDO

$] HO DGiV HOV GOHJHVHQ D GUYQRN PH]
OiVIW DIRY BHDY®Q\YpGHOPL IHODGDWRNI
OHWYH EHW|OWHQG IXQNFLYLW pV DQQDN
JyUFV DOi (OV GOHJHVHQ EHWHNLQWpPVW
FVRODWRY IRJDOPL DODSYHWpPVHNEH (]W
NXV ITHMO GpVWHYWYH FWRISRHWRYOW VXN UL
WpUQL ODMG UiWpUHN D PXQND OpQ\HJL U
QHP]JHWL pV XQLyV MRJL V]DEiO\R]iVW PXW
WiVW Q\~-MWRN D J\DNRUODWEDQ PHJW|UW
MRJL SHUSDWYDUW RMWR]NPM KDW HJiO} 1SQ 0
V]iPiUD ILJ\HOPH]WHW NHOO KRJ\ OHJ\HQ
MRJKp]DJ QpON+OL V]DEiIO\R]iV pV DQQDN S
WHNLQWHWEHQ IRQWRV pV QpON+O|]KHWHW

$ GUYQRN D M|Y EDMQRNDL OHKHWQHN F
QiOIVEOWWHW pV PYyGV]HUW NHOO KHO\HVI
+RJ\ PLW KR] D KROQDS pV D WHFKQROYJLD
M|Y JHQpMH $]W LV HONpPS]JHOKHW QHN WL
N[]IND PHVWHUVpPJHY LQWHOOLJHQFLD pV
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iWYHKHWLN]@®DPHLIJWHUPHOpPY WHOMHV YH
HVHWOHJ HJ\ WiYR O L-fiMifYe GaAdIjMkW V]y Gy VF

Kulcsszavak GUyQ GLJLWDOL]iFLy SUHFt]LyV JD]Gi
GHOHP PHVWHUVpPJHV LQWHOOLJHQFLD
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"HEUHFHQL (J\HWHP O0Oe. $ONDOPDQMIWMW 1|YpQ\E
'"HEUHFHQ % |V]|UPp-BK\LO-OMDWYO06F
egedbence@gmail.com

.LVV $WWE{OPYBPWHILOYLD

2’HEUHFHQL (J\HWHPVWeOBOPILW]HULSDUL 7XGiVl
WiVL .|]SRQWHEUHFHQ %|V]|UPpQ\L ~W W X C
| PXQNDWIiUV
attkiss@agr.unideb.hu

S'"HEUHFHQL (J\HWHP 0Oe. $ONDOPD]JRWW 1|YpQ\E
'"HEUHFHQ %|V]|UPpQ\L ~W DGMXQN
szkovacs@agr.unideb.hu

$ NXWDWiV FpOMD NpW HOW plp WNIBODNNFRH U &
JiIVWXGRPIQ\L VIHPSRQWRN DODSMiQ LV NLH
W~UQ|YpQ\ YHIHWDWtY VIHUYHLQHN LOOHW"
FLYN EHOWDUWDOPL YL]VJIODWD D NpPLDL
PUWPNHOpPVH tJ\ DIRN pOH® & megdadtbpo-FpO~ DO
]livD $ K Dr&yapyrQnd esculentun® pvV D FVLFVHULER
(Cicer arietinum/  WiSOiIONR]iVL MHOHQW VpJH HJ\p
KpUMpPpN iVYiQ\L DQ\DJRN pV YLWDPLQRN NL
W N YDODPLQW V]pQKLGUHQINIURIDOIMRXNHOW \X
EDQ PDIJMipUW WHUPHV]WHWW NXOW-~UQ|YpC
PyG Q\tOLN DOWHUQDWtY KDV]QRVtWiVL OHK

$ NtVpUOHW Q|YpQ\DQ\DJD D '( Oe. .tvVpUC
V]iUPD]LN $ NRQWUROOIOW N|U<sOPpQ\HN
tHQ\pV]HGpPQ\HV NtVpUOHWEHQ FVLFVHULI
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VIHUHSHOW IDMWIiQNpQW LVPpWOpPVVHO
EHWDNDUtWRWW ]|OG ELRPDVV]iIiW OLRILOL]
KDWiURJWXN D}, flsVagricidy fdtbs@riRekus pig-
ment, DODPLQW PLNUR pV PDNURHOHP WDUW
OtWy YL]VJIODWRNKR] KDV]QiOW IHKpUMHG
JLVVHO iOOtWRWWXN HO D —P DODWWL
$ YL]VIJIOW DQ\DJIpOHVpPJHN SUHELRWLNXYV
Vi K Ripdiplantibacillus plantaruml DMW KDV]QiOWXN $ V
WLNDL HOHP]pV VRSMUQEIN\D VWRLNQDMOF D YW X Q N
6366 VHJtWVpJpYHO ,%0 &RUS $UPRQN 1
6]iPVIJHU&VtWKHW pV VWDWLV]WLNDLODJ
NHW VLNHU<OW IHOWIiUQX®N |POFSVEERRDVER
V]iMiQDN pV PDJMiQDN EHOWDUWDOPL pUW
JHWDWtY UpV]JHLE O NpV]sOW ]|OG OLV]W U
IHQROWDUWDORPPDO —J *$(J V]LJIC
ODGYD D KDMGLQD PDJMiIiQDN pUWpPNpW
hDMGLQD ]|OG OLVI]WMH EL]JRQ\XOW D OHJJI
QDN D YL]VJiOW DQ\Dg Rtk ed/g)| Ledvhaga-
VDEE IHKpUMHWDUWDOPDW D FVLFVHULER
PJJ $ IUDNFLYN N|]|WWL N*O|QEVpJHI
PHJIOBWWWN KRJ\ FVLFVHULERUVY pV KDI
]]IOGOLV]IW QDJ\REE iVYiQ\LDQ\DJ WDUWDORFR
PLQW D PDJEyO HO iOOtWRWW OLWV]JWHN OL
plantarum pO FVtUD V]iPiW D] DGDOpNDQ\DJRW
WHQ\pVIHWHMWKIB]ONPBIDI\REE PpUWPN& QY
FVHULERUVY ]|OG OLV]W HVHWpPpEHQ WDSDV
FVLFVHULERUVyY ]|OG OLV]WHN Q|JYHO KDW,
WpEHQ WDSDV]WDOW pUWpNHNHW
(UHGPpPpQ\HLQN VJHULQW D JiUW Q|YpQ\QH"Y
hiQWROW PDJYDNEYO pV OHYHOHNE O HO iO
DQ\DJDL OHKHWQHN D PDJDV ELROyJLDL plL
szereknek.

Kulcsszavak KDMGLQD FVLFVHULERUVY WIiSOiIiONR]Ji
sza, flavonoid
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CROP PRODUCTION AND CLIMATE CHANGE

0iUWRROIQNDL

MATE, professor emeritus
jolankai.marton@unimate.hu

Katalin M. Kassai! 7DPiV 1p,PHWK

MATE, associate professor
kassai.maria.katalin@urnate.hu

Global climate change is a major challenge for agriculture nowadays

by the impact of that on olife including warming processes and

increased frequency of weather extremities. In Central Europe there

was a P’C temperature increment during the past one and half cen-

tury. The reasons of that are not fully cleared yet, whether it has been
induced bynatural cycles of global history or the contribution of an-
thropogenic activities, but regardless to the reasons we are exposed

to a global warming process. Crop production plays a key role in

both fields of climate change and mitigation. Concerningatter |

the global radiation delivers some 1500 MJ energy to each sgm of
Hungary. Crop site conditions determine mostly the success of crop-
SLQJ DFWLYLWLHYV )URP DPRIgatidcon© SRVVLE
GLWLRQV®  DUH EHOLHYHG ¥ RoveverwdstH PRV W
of them are out of the scope of regulation having less chance for their
alteration. The most influential ones are the target of cropping sys-

tem, the plant species and varieties of that, the management system,

and ultimately the economy dfat activity. All these are the com-

ponents of adaptation. Climate change may have positive and nega-

tive impact on the conditions of plant growth and development.

MATE researchers within the framework of HAS were involved in
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climate change research in favof exploring and determining cli-
mate change impacts on crop production. The present lecture is in-
tended to introduce some examples of that.

Keywords: Climate change, crop production, adaptation
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0$7( 177, $JURQYPLD 7DQV]pN SURIHVVRU t
Tamas.Kismanyoky@umate.hu

$ WDUWDPNtVpUOHWHN IRQWRV LQIRUPIFLy!
WDODMWHUPpPNHQ\VpJHW pV D WHUP KHO\
WpQ\H] NHW DEL JMRIKDIWIUR]]IXN D IHQQWDUW
GDViJL WHUPHOpPVKH] $ OHJW|EE HVHWEHQ
FVDN KRVV]~ WiY~ DGDWVRURNEYO pUWHOPF
N+O|QE|] WDODMWtSXVRNDW pV NOLPDWLN
IVVIH (JHN DFLYyQIRWRVpNHVHN D JD]GiONR!
QiIFVDGYN G|QWPpVKR]YN pV D NXWDWyN V]iF
SHGLJ V]pOHVHEE pV iOWDOIQRVDEE YRQDW
WDPNtVpUOHWHN ~MDEEDQ DJUR|NRV]LV]W
GHILQLIOKDWYDN W | EENPQOQWPpBMWE V]iQWYy!
VPUOHWHN DPHO\HNEHQ WDQXOPiQ\R]]XN
WpQ\H] NHW D WiSHOHP FLNOXVRNDW pV D
KDWiVDLW $ WDUWDPNtVpUOHWHN N|]|V MH(¢
NH]JHOpVHNHW XJ\DQD]RNRDXN E B UFALHEH § RQ
NH]JHOpVHN LG EHQL XQ 7DUWDPKDWIiViQDN
WDUWDPNtVPUOHWHN LG WDUWDPD 1+JJ D I
QpKiQ\ pYWL]JHGW O HJpV]HQ DNiU W|EE PLQ\
OHWHN OHJOpQ\HJHNBEBD RHDV ROMN DM@ R/Q VD
W|EEL NtVpUOHWW O D] KRJ\ D NtVpUOHWL
PHJILJ\HOpVL HJ\WpJHNHQ W|EE HJ\PiVW N|Y
MeN PHJ YL]VJiOYD D NH]JHOpPVN+-O|QEVpJHNF
PHJILJ\HOpVL LG/ERNDW]EPWIM D NHWW QpC
ILJ\HOpVL LG SRQW N|]|WWL V]DNDV] [VV]HVV
Az ISDV/IOSDV WDUWDPNtVPpUOHWHN HOV EHW
LOO PYYHO H]JHO WW YROW .H]JHOpVHI
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P&WUiJ\i]iV pV D NeO|QE|] V]HUYHVWUiJ\D 1
OyWUiJ\D V]iUPDUDGYiQ\ V]iUPDUDG Y
KDWiViQDN YL]VJiODWiUD DGWDN OHKHW \
WRNEDQ JDER $ KRVV]~ WiY~ DGDWVRURI
YpJH]W+QN D I pV PHOOpPNWHUPpPVHNUH YI
UROW KDWiV YR @BWQ@NRPIVDEDMED-H HJHN | E
PpQ\HLW PXWDWMXN EH

Kulcsszavak I0SDV, organic manure, fertilization, residue manage-
ment, soil fertility
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9iURVL ]|OGIHO*OHWHN NLDODNtWIiViUD | OHJ
PD]QDN (QQHN D] D YHV]pO\H KRJ\ HIHN D I
WHUPpPpV]IHWEH pV LQYi]JLyV IDMMi YIOWR]KDW
YHV]pO\HIWHWYH (]JpUW ROOBQ HVKRERIVND
]JVLWI& IDMRNDW NHUHVW<QN DPHO\HN DON
OHWYH J\HSWHOHStWpVUH XUEIiQXV N|UQ\H]H
NHUHWpPEHQ NHU.OW VRU DPHO\QHN VRUIQ

PRNL J\HSHNHW WDQXOPNQHJMXV H&p OGE HW &
NpW PLQWDWHU«OHW HJ\ . XQSHV]pU PHOOH
PRNW|YLV 7THUPpVIHWYpGHOPL 7HU<OHW iOC
PHJWeN (O JHWHV N XW-esWta/ Relgi@itp 2 OD SMiQ

Festuca tomaniitY i ODV]WRWW XN NW D 8 HOIMWUX NGRHL Q GV
VIHW V PHIMHOHQpPV*N PLQG D YiURVL N|UQ\
WpEHQ (JHNHW D WD[RQRNDW WRYIiEEL YL]V.
WpNRQ\ WHUPHV]WpVWHFKQROyYJLD PHJIOOL
VIHPWHUPpPpVpPpQHN N<O|QEUi]W DD DURMN EDW XN
FPOEyO KDW N<O|QE|] N|JHJEH YHWHWW<eN D

WHUPpVHLW $ KDW N|]JHJ-W NHYHWANHH]U p/MNR OKVR
PRN NyNXV]JURVW -WR|PRN N\VHWKWJPRVWO KHC
PRNWDODM (UHGPpQ\HL]QHOD]MWRXMWYD WOW R ]il
LOQNNDO HOOHQWpPWEHQ D] pO KHO\L KRPRNW
UilivlilDQAgENOHWYH D OHIJDODFVRQ\DEE D FV
ViJD YLV]RQW D W ]JHJHQ YDOy YHWpV W&QW
WpVWHFKQROyYJLDL \O|BIM®RY WEWD ONWD ]| B HYE
QHN PpJ DNNRU LV KD V]pOV VpJHV N|U-OP}
KRPRNJ\HSL IDMUyO YDQ V]y $ )HVWXFD WD
JHGKHWHWOHQ+*O V]*NVpJHV D My YtJHOOIWi!
PRKiV IHOV]tQ MY WBtilPINIWDQWH]HWWH EL]WRVt

$ NXWDWiVW-12%423] OB KA k SiO\i]DW
pV D 0$7( .XWDWyL .LYiOyViJL 3URJUDP WiP

Kulcsszavak YHVWXFD FVHQNHV] KRPRNL J\HS W ]t
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$ JOREIOLV pJKDMODWYiOWR]iV QHIDWtY KD
FVDSDGpNMHOOHP] N YIOWR]iVD D PDJ\DU P
Q\pW LV MHOHQW V PpUWpPNEHQ EHIRO\iIVRO
HJ\UH W|EE RONBEgW HXKBROIW QDJ\ Yt]LIpQ\&
Y p Q drhMt a kukorica WHUPHV]WpVH NHYpVEp JD]GD
DNiU OHKHWHWOHQQpP YiOLN (JHQ WHU<OHWI
DODNtWiVIiQDN V]iPRV SR]JLWtY KR]DGpND OHI
giaitulajdoQViJDLQDN UHPHN DONDOPD]JNRGYNpPS
JHV YLV]IRQ\RN NJ|]|IWW LV NLHPHONHG KR]D
KDV]QiOKDWYyYViJiQDN N|V]| QdfgHum bitQorD V]HP H\
/' D NXNRULFD DOWHUQDWtYIMDNpQW V]ROJ
teken. AARJ\ D OHJIWI|EE V]iQWyYyI|OGL Q|YpQ\
VIHPHVFLURNQiIiO LV D PHJIHOHO DJURWHFK
pvV iOORPiIQ\V&U&VpPpJ KHO\HV PHJYiODV]WiVD
2023 DV WHQ\pV]LG VIDNIEDQ NLVSDUFHOOIiV V
YLIVIIOWXN*BRUJLNRQ &DPSXV WHU<OHWPQ
EHQ OpY V]JHPHVFLURN JHQRWtSXV * .:6 1
+XJJR * *. (U]JVpEHW * (6 )2(+1 QHNYLGLV]
YHNY Q-hdedoliral(@Q80-120-160 NJ 1 KD WRYIEEIi
NeO|QE|] W V]iP NHJHOpVHNUH 7W 7KD
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DGRWW D WHUPpPpVPHQQ\LVpPpJEHQ pV D] D]W
] NEHQ PHJQ\LOYiQXOy YiODV]DLW $ NXWDW
FLyJ\&MWpV YROW D] DGRWW YLV]RQ\RN N|]|
QROYJLD IHMOHV]WpVpKM]JIHQRM S YWKRIN DW HH
PHQQ\LVpJpQ W~O D YLUIiJ]iV pV pUpV LGHMpV
KDWiUR]y IDWW\DVRGiV PpUWpNpW D WHUPp
PLQW D WHUPpV pV OHYpOIHO<OHWL LQGH]
VIHP HJ\HV EHOWDUWDO®\H B X-WIKWNHEHD N > 1
Q\tW WDUWDORP @ DODNXOiViW OLYHO D |
WRYIEEL FpO YROW PHJKDWiUR]QL D] HJ\HV
J\DNRUROW KDWiViW LV $ YLUIiJ]iV pV pUpV I
NIJIWW V]iPRWWHY P NeROWEDN MWD SQN]WDOKD
NH]JHOpV WRYIEEi D W V]iP HJ\DUIiQW V]LJQLI
URN WHUPpVKR]DPiUD S S ELRPI
S S OHYpPOIHO*OHWL LQGH[pUH S
D] HJ\HV JHQRWtSXVR W pDWWNPVRGB/iQ S
LV $ OHJPDJDVDEE KR]DPRN 7 N#HNHOpPV HV
Gy]JLV PHOOHWW PtJ 7-ostitag WellEtH/Qtak NJ KD
PpUKHW HN $ ELRPDVV]D W|PHJ pV WHUPpV
U S WRYIEEPPV/$7 pWWHU S 7

U S HJ\PiVVDO SR]JLWtYDQ NRUUHOIO
NH]HOpV KDWiVD D] HJ\HV EHOWDUWDOPL PX
WDWNR]JRWW 1 S S-tartalom: @40;08;VIHKp UM
S NHPpQ\tW WDUSVDORP BHOWDUWDOPL
NDW WHNLQWYH WRYIiEEL PHJILJ\HOpV KRJ\
Q\HUV FMOPUWWIDIORP iOWDOIQRVVIJEDQ Q|YHNF
W WDUWDORP FV|NNHQW $ W V]iP NHJHOpV L
EHQ PHIJKDWiIUR]WD RERH{WERMWMEWIQ BpUR/ pNI

ILNiQVDQ DODFVRQ\DEE S YROW PLQW
N|UsOPpQ\HN N|]|WW D OHJMREE WHOMHVtWP
QRWtSXV PXWDWWD 7 NH]HOpPVEHQ NJ KI

HUHGPpPQ\HL OpQ\BIWLW]QRUGWDRWKDWQDN D
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JiOiViKR]

Kulcsszavak NOtPDYiOWR]iV V]JHPHVFLURN QLWURJj
VRGIiV
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YHWpVIRUJYEDBD~]JDNSINRULFI|YHNY DGDJ~
P&WUiJ\i]iV pV D N+O|QE|] V]HUYHVWUiJ\D
OyWUiJ\D V]iUPDUDGYiQ\ V]iUPDUDGYiQ\ ]
IHOYHKHW PRV D RUDWRIWRIDA KDWiViw YL]VJi
pY LG V]DNIiEDQ $ NtVPUOHWEHQ PLQGH
100 kg hd P.Os pV.2 KDWyDQ\DJ YROW NLMXWWDWY
$ YL]VJiODWL HUHGPpPQ\HN UiPXWDWWDN KF
HOV Wt] HV]9\M @GOBHIQQVRHQJtYHEE $ IHOW |
WRYIEELDNEDQ LV WDUWRWW FV|NNHQ LQ\
LG V]DN YpJpUH DODFVRQQ\i YiOW $ V]JHUY
N|]eO D] LVWiOOYyWUiJ\i]iV Q]YHOWH OHJQDJ\I
foszfortataOPDW D  V]HUYHVDQ\DJ NLHJpV]tWp

P&WUIJ\i]RWW SDUFHOOINRQ YROW D OHJDO|
tartalom.

Keywords 3 WUiJ\i]JiV WIiIiSHOHP

IHOW|OW GpV L\
PDUDGYiQ\ YLVV]DIRUJDWIiV



1|YpQ\YpGHOPL V]HNFLY
(0QIN
Dr.TakiFV $QGUIV 3 pWHU HJ\HWHPL G|

7iUVHOQ|N
'U 9iUDOO\D\ eYD WXGRPIQ\RV WDC

7LWLNiU
(YDQV 'XDK $BKRKDQDJIDWY






163

6=,%0=¥-7E. 6=(0)(57 =g766&-
9,=6*E/$7$

%DNy $SWWLOD 7DNiFV $QGUIV 3p)

0$7( 1|YpQ\YpGHOPL ,QWUHWQY[YpQ ¥HRAIHOQNR
Campus Keszthely

$] V]L @rtEDmaestvumD YLOiJ HI\LN OHJIRQWRVD
szef pV WDNDUPiIQ\ Q|YpQ\H .|]JHO PLOOLYy KH
YHO O0DJ\DURUV]iJRQ D OHJIRQWRVDEE WHU
UiQN $] V]LLE~YID@QDN RO\DQ NyURNR]yL DTF
HJpV]VpJeJ\L YRQDWNR]iVDL PLDWW LJHQ QT
WHUPHOPVEHQ H]HN N|]+O L VushitdtRHONHG H1
MRN iOWDO RNRMWR INDWiY]GpVHN $ WHUPE
IRIpNRQ\ViJOAD Y MHDB®EVpIJHN OHKHWQHN F
JLDL YL]VJIODWRNNDO FpOXQN YROW PHJiO¢
IHUW ]|WWVpJpQHN PpUWpNpUH PLOVHQ KDWi
D N*O|QE|] DJURWHFKQLNDL EHiOOtWiVRN
OXQNIQN VRUIQ -KP WWDEYE~®PPY RWHFKQLNE
EHIOOtWiVRNNDO NLYLWHOH]HWW NLVSDUF
LE O V]iUPD]y PDJWpWHOHLQHN V]HPIHUW

pV N[][WW )s]HVDERQ\EDQ $ NtVpUOF
NpW N<O|QE|] WiSDQ\DJ XWiQs/\WeoyQ V]tQ®
E|] iOORPiQ\V&U&VpJ EHIiOOtWiViYDO QRUF

DONDOPD]YD YHWHWW-eN

$ YLIVIIOW NpW FusMillhBpg.PHRIWIBOBI QpV p W
WDSDV]WDOWXN $] LG MiUiVL YLV]RQ\RNQE
YL]VJIiOW V]H]RQEDQ DO DPRV\R QpD QDDA XN
iWODJIEDQ D] HOV YL]VJHOWW Ep¥WD N D WD §
PLQG|VVI]H YROW D] iWODJRV IX]iULXPF
PpUWpPNH $ PiVRGLN YL]V-D®WE W & NLCDUN & D\
SHGLJ YROW D] iWODJRV IHWMESPIWW VpJL |
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IHUW ]|WWVpJL VILQWHN PHOOHWW LV LJD]
WivD D W|IEEL DONDOPD]RWW NH]HOpV iWO
ben. AFusarium IDMRN VJHPSRQWMIiEYyO NHGYH] E
LG MiUiV HPHOWH D IHUW J|WWVpJ PpUWpNr¢
EHIOOtWiVRN D KpW YL]VJIiOW IDMWD iWOD]
FLYW D IX]JiULXPRV VIHPIHUW J|WWVpJ PpUW
NDW N @ YL]VIIOYD YLVIRQW PiU WDOIO!
NHW +iURP IDMWD HVHWpPEHQ D QDJ\REE P
WUiJ\D QMWJHPHBUW JIWWVPpIJHW HUHGPpPpQ\H
HVHWpPEHQ D NpV EEL YHWpVLG FV|NNHQW
(J\ IDMWD HVHWPpPEHQ SHGLJ D QDJ\REE iOC
VIHPIHUW JIWWVpJJHO MiUW

(UHGPpQ\HLQN DODSMIiQ D IX]JiULXPRN H
IRQWRWHW®D IDMWDYiIiODV]WiV pV D IDMWIiKR
QROyJLD DONDOPD]iVD

Kulcsszavak V]L E~]D V]H P IRdsatvin] sppW Wp I/ ]i P
YHWPVLG -XWE@RNDW O iV
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0D D] LQWHJUIOW J\RPV]DEiIO\R]iV OHJHU VHI
NH]pV HQQHN pNHV SpOGiMD KRJ\ D IHOKD
54% D KHUELFLG 71 pWDSPO®PULINDPQ DNDUDW L\
SHV]JWLFLGHN KDV]QiODWIiQDN FV|NNHQWpV¢
J\RPV]DEiIO\R]iV UpV]OHJHV NLYiOWiViYDO H.
JHW (UUH OHKHWQHN DONDOPDVDN D] DOWtE
VIHUHN PHO\HND\J]t® KDJUMNE@pPSV]HU&EE | (
GDViJRNEDQ D WDODMWDNDUi{V DONDOPD]iV

+iURP NtVPUOHWHW LV EHIiOOtWRWWXQN
EDWiWD NXOW~UiNEDQ 1HPHVSIWYyEDQ D 'H]
UeOHWpPQ $ NtVPUOHWHNEHQ VJHUYHV PXO
szDOPD pV DJURV]|[YHWHV WDODMWDNDUi{V
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DGRWW NXOW-~UIEDQ KDV]QiOW KDJ\RPIQ\R
pV PHFKDQLNDL YpGHNH]pV

$ NtVPUOHWHN OHJIRQWRVDEE HUHGPpQ\I
ODStWKDWMXN KRJ\ D WDODMWDNDUY DQ\I
IOyUD [VVIHWpWHOpPW $] DGRWW NXOW-~Uil
OHWW D I&Q\HVHGpNNHO WDNDUW WHU<OH
PHJ +HPLNU\SW R I Twdaqntoicitalg 8§ €al-
PDWDNDUiIV SHGLJ JDERQD iUYDNHOPpPV pV H
megielHQpVpW RNR]JWD (JHN D PDIJWHUMHV]Wp
afigyelmet. AT pVo POHWIRUPiIM~ J\RPRN LV QDJ\F
EDQ MHOHQWHN PHJ D VIHUYHV PXOFFVDO
KH] D V]iPXNUD NHGYH] EE DODFVRQ\DEE W
KDWRWW KWRRN ] |%¥HMWWHO WDNDUW SDUFHOO
VWUHVVIW&U J\RPQ|YpPQ\HN H]JHN N|]*O C
Oxalis spp p WPonwulaca oleraceal DMRN $ WDODMWDND !
JRN D YHIJHWIiIFLY HOHMpQ KDWpNRQ\DQ FV|I
DIRQEDQ NpV EE -H] ByRDWiXWiQ GUDV]WL
FVINNHQ tJ\ V]*NVpJ OHKHW NLHJpV]twW J\
O\H]pV pV J\RPOIiIOiIiVUD IRUGtWRWW LG W LV
pV D] DJURV]|YHW SHUVSHNWLYLNXV PtJ
YDJ\ RVIWRWW NLMXWW BW OFP EHY dWE pH GC
KHW KRJ\' D WDODMWDNDUyY DQ\DJRN HJ\pE
QDN H]JHN N|]*O D NtVPUOHWHLQNEHQ D NJY
WDWQXQN $ WDODMK PpUVpNOHWHW V]LJIQ
ODMWDNDUyY DQ\DJRN D] DJ®&RH/]] W B WQQNY H(
UsOPpQ\HNHW RNR]JKDW D ILDWDO SDOiIiQWiN
FVINNHQWLN $ ILWRIWyUiIiV pV DOWHUQIULI'
UDGLFVRPRYVY NtVPpUOHWEHQ D V]IDOPD pV DJ
ILNiQVDQ FVINNHQWHWWH DKW ONDYPD]i
RNR]JyN HOOHQL YpGHNH]pVKH] LV

%XUJRQVIEDQ D PXOFVROiIVVDO HOpUW D
gok (14 W KD D KHUELFLGHN NMRitthE KDWpNI
WHUPpVIWODJ pV D NHYpVEp PXQNDLJpQ\F
J\REE WHU*OHWHQ QHPIMDYDVERGKDWRY [ WV X
WiWD HVHWPpPEHQ PLQGHQNpPSSHQ SHUVSH]
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DQ\DJRN $ M|Y EHQ IRQWRV OHKHW KDVRQ!
PLYHO YDOYV]tQ&OHJ HJ\UH QDJ\REE PpUWp
NRGQXQN HJHNUH D PD PpJ DOWHUQDWtYQE

Kulcsszavak O XOFVROiIV *\RPV]DEiIO\R]iV %XUJRQ\D
eGHVEXUJRQ\D
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THE EFFECT OF CHARCO AL ON MAIZE
GROWTH AND EVAPOTRAN SPIRATION

Evan Bassam Dayoub =R O W DB,@ngelaMKda?

*Corresponding author: Evan Bassam Dayoub, Institute of
Agronomy Hungarian University of Agriculture and Life Sciences,
Georgikon Campus 8360 Keszthely, Hungary

E-mail:(dayoubevan@gmail.cdm

Maize is grown intensively in Hungary. It has plenty of benefits,
mainly for human sage and animal feed. So far, only a fevsits
evapotranspiration studies have been conducted. This experiment
was carried out to study the impact of idase charcoal on maize
evapotranspiration in Keszthely, Hungary, during the wet season of
2023. Theesults revealed that a charcoal supply of 0.2 bbasted
evapotranspiration (EJ significantly by 4.34%, as well as the
seasonal average crop coefficient)(By 5.49% compared to the
control. In the same way, the mean leaf area indgkAw) and the

mean relative chlorophyll content rose by 0.404 and 4.33,
respectively, in comparison to the control. The cumulative reference
evapotranspiration (EJ value was greater than both charcoal
amendment and control by 45.41 mm and 62.30 mm, respectively.
This research summarizes that a low charcoal dose of O'hata

a significant effect on maize ETK,, LAl m? and relative
chlorophyll content.

Keywords: charcoal, maize, cumulative evapotranspiration, reference
evapotranspiration, leaf area index.
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VHDUFK *URXS *|G|OO +XQJDU\ UHVHDUF
and researcladvisor
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mate.hu.

Weeds found in crofields could play an active role in plant virus
dissemination as host and plant virus reservoirs on agricultural
fields. This could lead to significant yield losses in crop fields. In our
previous studies examining the virome of millet plants as weeds us-
ing small RNA HTS, we detected the presence of three viruses:
wheat streak mosaic virus (WSMV), which was known to be present
in Hungary, barley yellow striate mosaic virus (BYSMV) and barley
virus G (BVG), which had not been described from Hungary before
our results. Based on these findings, we hypothesized that millet
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may play a role in the persistence and spread of plant viruses. To
investigate if other monocotyledonous plants can also host these and
possibly other viruses in July 2021, a total of 62 tdkaf samples

were collected from millet=chinocloa cruggalli, Setaria viridis
Cynodon dactylomand Sorghum halepengaants grown as weed

and from maize in two locations at Keszthely. The collected plants
showed viralassociated symptoms. Nucleic aciere purified

from the samples and small RNAs were isolated. Small RNA se-
quencing libraries of the two regions were prepared and sequenced
on the lllumina platform. FastQ files of the sequenced libraries were
analyzed using CLC Genomic Workbench softwzaekage. The
result of the biocinformatic analysis has revealed the presence of
WSMV and BYSMV in millet, whilst BVG was detected kichi-
nocloa crus galli Moreover, Aphis glycines virus (ApG1V) has
been detected in maize, the presence of which has mokibeen

in Hungary or maize host plants. The presence of WSMV, BYSMV,
BVG and ApGL1V viruses was confirmed by RCR for all the

plant samples. The results of the bioinformatic analysis indicated the
presence of additional viruses, and we are currentlyingpdn the
confirmation of their presence usingRCR. The results of our re-
search suggest that monocotyledonous weed plants may assist plant
viruses to persist and act as virus reservoirs in cultivated crops.

Keywords: small RNA HTS, plant virus, reseasir, weeds
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gU|N|V SUREOpPPiW MHOHQW N+]GHOHP D J\RI
Qp]YH NULWLNXVDEE WHU*OHWWp YiOKDW 6
KRJ\ D] LG HO UHKDODNIWiMD\@ HH JQPY SR E Ol
YiVW MHOHQWKHW $ QHP PHJIHOHO HOMiUi\
ROGDO~ V]HUKDV]QiODW N|YHWNH]WpPEHQ V]i
J\RPQ|YpPQ\HN N|UpEHQ YiOWR]y JHQHWLNDL
WHQFLIW EL]WRVtW EL]JREHRV KHUENAL-GHYN
YDULDELOLWiV IDMRQ EHO+OL GLYHU]JLWiV
YPpGHNH]pVW

OpJ LQNIiEE V~O\RVEtWYD H]W D KHO\]JHW
Q|YPQ\YpG VIHUHN SDOHWWiMD PHOO\HO
PDUDG D YpGHNH]pVUH

(JHQ NXWDHWW INBHiBRO®-QDJ\ MHOHQW VpJJ
HJ\W]LN& V]iQWYyI|OGLHQ\RP®|LWRN IDNy PX
YDGN|OFWtUi]iVELROYJLiMiWODFRWIWWRDRP |
SHWULFVpV]pV EVtUi]WDWi¥LgydthiagtW HNE H Q
J\&MWpV LGHMpW O D \WDUR®IN Lp OHHOWWRNK\G
D IDMRNWYO 1+JJ HQ D FVtUiJiVL MHOHQW \
N|]JIWW DODNXOW /HJPDJDVDEE YROW D N|

PtJ D OHIJNHYpVEp D IDNy PXKDU PDJMDL
Ui]WDN

$ NLpPUWpPNHOpPVpBHJBipWRhQ. WiV 7

(UHGPpPQ\HLP DODSMiQ HOPRQGKDWY KRJ
OiVL LG pV PyG D FVtUi]iVL NpSHVVpJHW
8J\DQLV KD D PDJYDN V]iPiUD NHGYH] WO
JIWW W|UWpPQLN D WiUROiV DNiU pOHWWDQ
PXVNYW®DJQ\XJDOPL iOODSRWED NHU*OKHW
QDN D IHOROGYGiVD UHQGNtY+O YiOWR]y ID

$JRQEDQ QHP PLQGHQ IDMQiO iOO IHQW C
D] HYHWEHQ VHP KD KRVV]~ pYHNHQ NHUF
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NHGYH] IHOWpWHO D]WVDUW VX R] EJ]RQ\tW M
MHOHQW V N+O|QEVpJHN YDQQDN D] HJ\HV
WpJLiL N|]J|WW

(] N+O|Q|VHQ IRQWRV D J\DNRUODWEDQ
J\RPRN HOOHQ WXGXQN YpGHNH]QL WHKiW
GiVD XWiQ D FVtUDN |K}W pHNRFOWD W XSSMWXW t W [
NDL NpPLDL YDJ\ PHFKDQLNDL HOMiUiVRNN

9pJH]HW+O |VV]HVVpPIJpEHQ HOPRQGKDWy
GHNH]pV FVDN PHJIHOHO WHFKQLNiN DON
J\RPELROYJLDL LVPHUHWHNNHO OHKHWVpJ
kedni kel aK HO\WHOHQ pV W~O]JRWW Q|YpQ\YpG
VIiQDN HONHU<OpVpUH PHOO\HO NRPRO\ O]
O\eQN PHJyYYiVD pUGHNpPEHQ
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SOVO'S DEBUT VIRUS REPORT ON FIRST-
EVER FINDI NGS

Ismajli, Burim?®; $Q G UiV 72DON UMDVO,C\YAD

!Genomics Research Group, Department of Plant Pathology, Insti-
tute of Plant Protection, MATE, Sze@yorgyi Albert Street 4, 2100
*G|OO +XQJDUNGHOO -®]HQW $ X
Varallyay.Eva@uirmate.hu

’Department of Plant Protection, Institute of Plant Protection,
+XQJDULDQ 8QLYHUVLW\ RI $JULFXOWXUH DQG |
Street 17, 8360 Keszthely, Hungary
takacs.andras.peter@umate.hu

*Correspondencetsmajli.Burim@phd.un'mate.hxll

This study presents a comprehensive investigation into the presence
of plant viruses infecting potato, tomato, and pepper cultivars in Ko-
sovo, marking the firstver report of such findings. During the
summer of 2023 potato, tomato and pepper fields in Kosovo were
investigated occasionally for the presence of Alikessymptoms.
Based on this visual investigation 12 samples were collected from
each potato and tomato, and 6 samples from pepper plants (30
samples in total) across various regions of KosBwovirus detec-

tion, we used two strikingly different methods: Lateral Flow Strips
(LFS) and highthroughput sequencing (HT.S)s a wellestab-
lished serological method, LFS, offers a targeted approade-by
tecting specific viral antigens, while HTS provides a broader, unbi-
ased view of the entire virome present in the samples. Furthermore,
we aimed to compare the results obtained from ELISA and HTS to
evaluate their effectiveness in virus detectlaitial testing using

LFS (Loewe) was conducted to detect the presence of Cucumber
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mosaic virus (CMV) in potatoes and Tobamoviruses in tomatoes
and peppers. The results revealed that 7 (out of 12) potato samples
tested positive for CMV, while 5 tomatoes (out 8f &nd 4 peppers

(out of 6) tested positive for Tobamoviruses. Leaf materials of the
positive samples were dried using CaCl2 and transported to Hun-
gary for further analysis.

For HTS, the total nucleic acid extracted from the collected
leaves were DNase eéated before being subjected to ri-
bodepleted RNA sequencing, which was ordered from NOVO-
GEN as a service. The sequenced reads were analysed using bi-
oinformatic methods of the CLC Genomic Workbench software
of Qiagen. Following data import, we conductedntriing.
From the trimmed paired reads. we prepared contigs and per-
formed a BLAST of contigs to the reference genomes of the
currently known planinfecting viruses. The reads were also di-
rectly mapped to the reference genomes of viruses for which
contigs wth low E values were found. Consensus sequences
prepared from this mapping and alignment allowed us to calcu-
late the coverage of the viral genome by videsived se-
guences.

As a result, we detected the presence of various viruses, in-
cluding: cucumber masc virus (CMV) RNA1, RNA2, RNA3,
broad bean wilt virus 2 RNA1, RNA2, potato virus Y, tobacco
vein clearing virus, pepper cryptic virus 2 RNA1, RNA2, bell
pepper endornavirus, ranunculus white mottle virus RNAL,
CMV satellite RNA and tomato aspermy virusIR 1.

Currently, the validation of the presence of these viruses is
in progress by viruspecific RFPCR. RFPCR was conducted
on pooled samples from potatoes, tomatoes, and peppers. Initial
results confirm the presence of CMV RNA1, RNA2, and RNA3
in the pepper pool.

Keywords: plant virus, Solanaceae, high throughput sequencing
(HTS), LFS, virome
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The purpose of the study was to investigate the fungal seed diseases
affecting two major monocotyledonous wespkcies-Panicum
miliaceumandEchinochloa crugyalli- within Hungary. The seeds

of Panicum miliaceurased for the study were collected from Keszt-
hely in the years 1985 and 2007 while the seeistahochloa crus

galli were collected from Keszthely andd&zbathely regions in the

year 2010. The experiment was set in two repetitions with 50 seeds
each; therefore, a total of 100 seeds were germinated per sample.
Seeds were arranged on the Petri dishes containing moistened filter
papers and then covered. Tkheds were incubated for 14 days, at a
temperature of 24 degrees Celsius in a thermostat. During this time
visual scans on potential early infection were done on day 7 and
thereafter on day 14, a visual examination was done followed by a
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microscopic examirimn of the infected seeds. Microscopic
identification of fungal genera was performed on the infected seeds.
Fungal genera identified significantly comprised of a group of fungi
belonging to the class Ascomycetes. The most abundant genera
identified wereFusarium Alternaria, and Aspergillus Based on
analysis of the results, out of the 400 seeds exanfosdriunwas

the most dominant with 44.25%Alternaria (21.25%), and
Aspergillus (16.50%). Echinochloa crus gallishowed a higher
likelihood of susceptility to generaFusarium Alternaria, and
Aspergilluscompared tdPanicum miliaceurmMonocot weeds in
Hungary are susceptible to fungal infestation that causes heavy
losses, and it is therefore recommended to use holistic IPM
approaches to control fungdiseases and reduce reliance on
fungicides.

Keywords: Fungus, Panicum miliaceum, Echinochloa egafi,
seeds
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$ Vibnagy kajszibardc(Prunus armeniaca WHUPHV]WpVH D C
QHKH]HEE Q|YPQ\WHUPHV]WpVL pV Q|YpQ\YpC
NpV L WHUP UH IRUGXOiV D QDJ\UD QJ|Y IiN
WpV QHKp]VpJH QDJ\ Np]L PXQNDHU LJpQ\ D
WyViJL LGHEAMD HGHVGUPHJIWpU+-OpV EL]RQ\WD
KiQ\ DIRNEyO D QHKp]VpJHNE O DPL NRFNi]C
Q\HV NDMV]L WHUPHV]WpVW (]JHNHQ IHO+O S
MHOHQWNH] PHJROGKDWDWODQQDN W&Q
PLQW D EDBMRABEIVICHWWYpVHN PLDWW MHOHQ
pV DPRByplasma prunorum

$ NORUY]LVVDO ORPEYHV]WpVVHO PDMG
WHOMHY SXV]WXO0OivVVDO MiUy ILWRSOD]PIiV
N|]JHOP~-OWEDQ WHOMHVHGHWW Nia GH D M
YpJOHJHYVY PHIJROGiIVW PHJWDOIOMD $ YpGH
NHOO HONH]GHQL (KKH] RO\DQ V]LQW& RUYV
UJpVUH OHQQH V]*NVpJ DPL EL]WRVtWDQi
SRUtWyDQ\DJ OpWUHKRI]iIVIW pV pUWPNHVt\
t&Q D] *OWHWYpPQ\EHQ OiWYiQ\RV NiURND\
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WRUD D V]LOGRoBHAm@IEFROKDQOL YpGHNH]pV
GLJ FVDN D] HJ\LN VIHIJPHQVH D V]*NVpJHV

soknak.

$ YHNWRU HOOHQL YpGHNH]pVW V]iPRV W
PpV]HWGIN PN BR U U iV DRrunistafp\koEmapblic
WiN ILWRSOD]PiYDO DQpON+O NpSHVHN IHL
QHWHNHW SURGXNIOQIiQDN $ YHNWRU U]|Y!
mesztetPrunus I DMRNRQ GH H U|YLG LG DODWW
EHQQH SHU]LQ]WRNNEPQEBE®RY ILWRSOD]PIW

$ ILWRSOD]PD IHUW J|WWVpJ IHOPpUpVpPpK
EiOW 1XFOHRVSLQ 30DQW ,, NLW D Q\HUV
PDV 30DQW ODWHULDO /\VLV NLW pV D ILWEF
EDQ YDOy NLPXWDWIiViUD KDMJQiOWN pPpED3 Yl
E O PLQG OHYpOE O PLQG SHGLJ URYDUE
HUHGPpQ\W DGRWW $ VIJHPUHYpWHOH]pV\
PHJIOODStWiVD pV D WpQ\OHJHV ITHUW ]J|W'
WHOP& D] |VV]HI«JJpV PLYHO D] HJ\HV SX\
fitoplazmD IHUW ]J|[WWVpJ QHP YROW NLPXWDW
KRJ\' D ID V~-O\RV WeQHWHNHW PXWDWRWW

$ YpGHNH]pV NXOFVSRQWMD D] HOOH
ILWRSOD]PDPHQWHY V]IDSRUtWyDQ\DJ D NR
WRURN HOOHQL YHJ\VW]HUHV]LOQNHH@®RU\H]pV
UHMHO]pVUH DODSR]JRWW YpGHNH]pV D EH'
GHQHNHO WW D IHOW|U DODQ\WDUMDN LUW

Kulcsszavak: NDMV]LEDUDFN FVRQWKpMDVRN HX
fitoplazma, Phytoplasma prunorum V]LOYD O BatpmyHd O KD
pruni.
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High throughput sequencing (HTS) has revolutionised virus
detection and discovergijowing for the untargeted characterisation
of viromes The current drivés to apply this technology in routine
pathogen detectidn many crops

An invasive weed common nikweed or silkweed
(Asclepias syriacal.) member of the genusisclepias
originating fromNorth America has become a major concern
in Hungarydue to its ability to spread rapidly and outcompete
native plantsn naural and semnatural habitats. It also causes
damage in orchards and field cropss knownto host a variety
of economicallyimportantviruses cucumber mosaic virysl-
fafa mosaic virusandtobacco mosaic virusshich have been
detected in naturallynfected plantsTherefore,to investigate
its viromesis not only scientifically interesting, but éssential
for economically destructive viruses.

This researchs focusen gainingnsights into the diversity
of viral species present in this invasiveed and their potential
impact on the plant's ecology and interactions with other
organismslin this study we aimed to determine viromesAof
syriaca plants growing at an orchard and in natural habitats
using HTSbased metagenomics sequencijngalongside
molecular detection methodg. survey was conducteoh a
plum orchard (Tapiobicske), a wet natural habitat (Tapiobicske)
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and a sandy, dry natural habitat (Nagykata) in Hundaowr
leaves of ten plants from each location, showing different-virus
like sympoms, were collected and used for total isolation of
nucleic acid. Three pools, mixing up nucleic acid originating
from the same location were prepared, DNase treated and
sequenced after ribodepletion as a unified pool. Bioinformatic
analysis of sequencedeads was commenced using CLC
Genomics workbench(QIAGEN Aarhus, Denmark) The
imported fastq files wereimmed Contigswere prepareftom
trimmedpaired readsand followed byBLAST of contigs to the
reference genomes of the currently knowrusesinfecting
plants, fungi and insects for sequence similafitye reads were
mapped to reference genomesiofeviruses for whickcontigs
with E valueof zero were detected.

Validation is ongoingto confirm the presence of these
viruses inA. syriacaand detemine the number of infected
plants visa vi the surveyed locations. This is through using
target RFPCR with primers from literature and designed based
on the sequenced contigs. To do this cDNAs preparation was
carried out from the original nucleic acidteacts, representing
both the pools and the originally sequenced individuals.
Presence ofucumber mosaic virughich was present at the
wet habitat has been validated, while validation of the other
viruses is currently ongoing.

Keywords: Asclepias syriaca plant virus, high throughput
sequencing (HTS), invasive weeds
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OROQiU 3pWHU 7DNiFV $QGUiV 3pV

0$7( 1|YpQ\YpPGHOPL ,QWp]JHW 1|YpQ\YpGHOPL
Campus Keszthel

$ E~]D PHJKDWIiUR]y Q|YpQ\ D PH] JD]GDVIiJEL
VPW W|EE NYyURNR]y PHIMHOHQpPVH LV EHIRC
KDUPDW W|EE PLQW IpO pYV]i]DGRV MHOHQO
NpQW V~O\RV IHOHWWL WHUPRNX¥HV]WHVp
NpSHV NiUW RNR]JQL (JpUW FpOXO W&]WeN N
NpPLDL YpPGHNH]pV KDWpNRQ\ViJiQDN D YL]V.

$] IVV]JHVHQ KpW NH]JHOpVW QDJ\ SDUFHOC
LVPPWOpPVVHO $] iOWDOXQN YiODV]WRWW
(UD PWHP\FDUH YROWDN $] pUWpPNHOpPV VRL
W JIWWVpJHW YL]VJiOWXN V]i]DOpNRV pUWr¢
KH] YLV]IRQ\tWYD $ PHWHRUROyJLD DGDWR
FVDSDGpN PHQQ\LVpJH iWODJRV HORV]OiV
ULOLV KyQDSENHG NYRPW $ WpO HQ\KH WE
VILQWH PHQWHVY YROW $] HUHGPpPpQ\HN pU
YDULDQFLDDQDOt]JLVW DONDOPD]JWXQN

$] HJ\W]HUL NH]HOpVHN VRUIQ EHEL]RQ\F
QyGXV]RV iOODSRWEDQ W|UWpQW YpGHNH
ideje afXQJLFLGHNQHN NLIHMWHQL D WDUWDF
PpQ\pW O 1+JJHWOHQ+0 KiURP KpWUH WHKH!
OpVHNRU YpJJHWW YpGHNH]pV PiU PHJINpV
YROW D NXUDWtY KDWiVXN $ OLV]WKDUPD\
JHOPVHN ELHRG\XPOPMODMVHEEQHN EJ\ WRQ(
PpVHUHGPPQ\HNHW pUW+<QN HO $] HJ\V]HUL
QLILNiQV N+<O|QEVpJ PXWDWKDWy NL $ WF
DODWW DODNXOW $ OLV]WKDUPDW HOOHQ!L
D NpW V]iUFVRPYW]O QD DRW pY PHPMHOHQp'
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LG VIDN +D HJ\W]HUL YpGHNH]pVW YiODV]W
NHOO LG JtWHQ+QN KRJ\ D E~]DWIiEOIQ PH:
GRPLQIQVQDN $ IHOV OHYHOHN YpGHOPH
OpVH pV D NDOiV]ROIV N ]|RHY WQ B QRDDND © M F
WHUPPVYHV]WHVpJ OHKHW D] iUD

$ YPGHNH]pV KDWpNRQ\ViJiWw PHIKDWIiUR]
JLIMD pV D Q|YpQ\ IHQROYJLIiMD HQQHN LV
PHJIHOHO LQWHJUIOW Q|YpQ\YPGHOPL VWL
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A myriad of challenges related to water scarcity, decrease in arable
land, climate change, pests and diseases have serious implications
for sustainable agriculture. The presence of weeds on agricultural
fields have been a persistent problem that often affects yields of pro-
duction. Weed management is an integral part of dignialipro-
duction and for decades, herbicides have been used in management
strategies, providing a cheaper, effective and faster approach to con-
trolling weeds worldwide. However, the extensive use of synthetic
herbicides over the past years has causedprneied selection pres-
sure which has led to evolution of herbicide resistance in hundreds
of weed species globally. This evolution can be influenced by many
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interacting factors such as environmental conditions, ecological and
biological traits of weed spexs, the chemistry and rate of herbicide.
Each year, the number of reported cases of resistant weeds species
to various herbicides groups increase. The reported cases of re-
sistance mechanisms developed by the weeds are botfsitrget
sistance (TSR) meahisms and noetargetsite resistance (NTSR)
mechanisms. These mechanisms of resistance occur in various ways
and are particularly important since there are limited classes of herb-
icides available for chemical control. In order to properly understand
how the influencing factors attribute to the increase in the evolution
of resistant weed species, in depth studies are required especially
with the current climate change and food security problems. The re-
search study provides an opportunity to investigateididelre-
sistance mechanisms in weed populations in Hungary. In the initial
round of experiment conducteéthlanum nigrurpopulations exhib-

ited some level of tolerance to glyphosate for both normal and dou-
ble dose under ambient growing conditions. A repgagriment us-

ing the same samples and treatment in controlled environment
(growth chamber) did not yield the same results as observed in the
earlier experiment suggesting a decrease in sensiti8yr@grum
populations to glyphosate under ambient camitas compared to
under an optimally controlled condition, highlighting how climate
conditions can affect herbicide efficacy and herbicide tolerance. The
outcome of the experiment is critical in assessing the extent to which
resistant biotypes are presem both agricultural (vineyards) and
nonagricultural (wastelands) fields in Hungary.

Keywords: Herbicide resistance, glyphosate, weeds, weed manage-
ment, climate
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$ NXNRULFD J\RPV]DEiIO\R]iVD YLOIJV]LQWHQ
JD]JGIONRGYNDW 0D PiU N|JJLVPHUW WpQ\ KR
J\RPV]DEiIO\R]iV DONDOPD]iVD QpON+O QHP
nyesen, elhanyaROivD MHOHQW V WHUPpVNLHVpVW
IDSMDLQNEDQ D OHJQDINREEOSWR RO P PNMW
J\RPQ|YpQ\HN RNR]]iN KD]JIiQNEDQ HOV VRL
N D N D VErhmoéhloacrugali 7|PHJHV HO IRUGXOiV]
SIVNXOW~UINEDQ | OybkbaN ¥ydiRdd Infe@itO OR P i Q
J\HOKHW $] RUV]iJRV J\RPIHOYpWHOH]pVH
J\RPQ|YpPQ\HN N|]|WW D OHJJ\DNRULEEDQ
YpQ\ (JHQ Q|]YpQ\ V]iPRV NiURV KDWiVD PHC
OtWHQL pV V]iPtWiVED YHQQL D] DOOHORSTL
.RWEEL YL]JVJIODWDLQN DOiIWIPDVIWRWW,il
NDNDVOiIEI& HU V DOOHORSIWLIiV JiWOy KDV
ULFiYDO VIHPEHQ DPHO\-PHYQ\\® Y UKRW]D ¥
V]~ViJRN U|YLG+*OpVpEHQ YDODPLQW NLKL
V]i]DOpNiUDD WROWEUQ|YpPQ\ ]|OG pV V]iUD]
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-HOHQ YL]VJIODWXQNEDQ DUUD NHUHVW<«N
JHV NDNDVOIEI& Q|Yp@LENLR®RQDORVDQ N pCs HX
ULFD WiSDQ\DJIHOYpWHOpPW $ NH]J]HOpVKH]
PpQ\VpJ& YL]HV J\RP Q NDPWY \NYLVY RDQHDWW « Q N

$ WHQ\pV]HGpQ\HV YL]VJIODWRNUD D
%LRLQQRYiFLpW 6 RMOOWYWDWY -HIRWQIW 1|Yp
VpJeJ\L pV .iURVtWY 'LDIJQRV]WLNDL /DERU
ODERUUpPV]OHIJpQ NHU<OW VRU DKRO D] HG
QI|YPQ\QNDROIED KHO\B80spra. f &

$ NtVPpUOHW ERQWIiVIiW N|YHW HQ PHJPpL
Q\HN KDMWJIVINPpUKRVV]~ViJiW PpUWe+N D ]|C
JHW PDMG V]iUtWiV XWiQ D V]iUD] Q|YpQ\W|
PHIKDWiIURJWXN D NH]HPOW IQ W pRUVUMN QW O |

$ NDSRWW HUHGPpPpQ\HN DODSMiIiQ HOPRQC
JHVY NDNDVOIEI& Q|YpPQ\L NLYRQDWD JiWOyD
QIlYpQ\ WiSDQ\DJIHOYpWHOpPUH D QLWURJpC
QHJDWtY KDWiV NLPXWDWKDWy DPRWUWVE PLQG
DQ\DJ IHOYpWHO SHGLJ D OHJ®QEKMNREE PpU
FHQWUIiIFLY HVHWpPEHQ YROW OLPLWIOYD $
YLOIJtIWDQL NXNRULFDNXOW~UINEDQ D V]D
V]*NVpJHVVplpWH D J\RPQ|YpPQ\HN MHOHQO|
YHV]pOANWAWHD] HUHGPpQ\HVY NXNRULFD WHU

Keywords: Echinochloa crusIDOOL =HD PD\V DOOHORSIWL
IHOYpWHO
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The purpose of this research was to identify the phytopathogenic
fungal genex in seeds obatura stramoniunand Abutilon the-
ophrastiin Hungary. Their seed samples were collected from arable
fields of Keszthely in 2009 & 2010, and 2007 & 2010 respectively.
The seed samples were first cleaned, two replicates were used each
with 50(fifty) seeds. The seeds were placed-giisk in the respec-

tive sterilized petri dishes that were layered with two moistened filter
papers and covered with another sterilized petri dish. The set ups
were put in a coolingpeating thermostat, calibrated24fC for in-
cubation for 14 (fourteen) days. A sample of infected seeds was pre-
pared and microscopically examined to determine the real infecting
fungal genera and the exact number of seeds infected with particular
fungi was recorded. The results showesbpnce oflternaria spp,

at 43.25%Aspergillus sppat 11.75%and Fusarium sppat 4.25%.
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Datura stramoniunseeds were more infected than seedéafilon
theophrasti.Some seeds were infected by more than one of these
fungi. A similar study can be dometh seeds collected from other
agrarian parts of Hungary and using new/recently harvested seeds.
It should also be answered wBatura stramoniunseeds were

more susceptible than Abutilon theophrastind the dominance of
Alternaria spp Finally, efforts should be devising strategies to cur-

tail seed production by these two weed species to curb the patho-
genic fungal species spread in their seeds and reduce their seedbanks
in arable soil.

Keywords: Abutilon theophrastiDatura stramonium, seeds, fungi
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JJLVPHUW KR-BLRRWHFAFKQROYJLD V]iPRV WHU:
OyGLN PiV WXGRPIQVIJDNKR] KLYDWIiVRNKR]
csolatosn vitro WHFKQLNIiNDQW HMHMWWHQ\pV]WpVW
O\R]]XN DNNRU NpW QDJ\ WHU*OHWHW V]RNI'
NRU D] HPGWHWMN D NXWDWIiIVW QHPHVtW
DODSNXWDWiVW VWE V]JROJIOMiIN D PiVLN .
D JD]GIiONRGiIiV WHUPHOpPV UpV]HL (] XWyYE
SRUWUD RV]WKDWY | @M QVHMHUINEHQ VRN 1
van).AzHJ\LN D YHJHWDWtY VIDSRBHQWHWYpQ
WpVH PHWHQWPAWpPpVVHO D PiVLNISHGLJ D F
viro NOyQR]iV (JHN D] DJUIUV}IDNFDV B W\ EH
PHUW HOMIiUIiVRN D]JRQEDQ V]iPRV RO\DQ WR
lyet MREEDQ NL OHKHWQH KDV]QiOQL D WIiJDEE
GHOHP WHU*OHWpPQ (O DGIVRPEDQ H]JHNHW |
EHQ VDMiW NRUIEEL NXWDWiVL HUHGPpQ\HL

$ Q]YPQ\HN VHMWWHQ\pV]WpVH MHOHQOH]J
JiOMD HQW \QRHPED/tWpPVW pV D NyUpOHWWD Q

$ VIIYHWWHQ\pV]WpVQHN YLV]IRQW HJ\DUIC
pvV J\IDNRUODWL HOHPHL $ OHIJMHOHQW VHE
JHQHUIiIFLYVY UHQGV]J]HUHN NLDODNtWiVD YDO
rezisztencia) pQWHFKQROyJLDL ~-WRQ W|UWpQ EH
GyDQ

$ OHJIRQWRVDEE J\DNRUODWIQ\BDA VD |
DPHO\ QHP PLNURV]DSRUtWiVPE HHDWMHWV itW pR/D C
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D]ID] D Q|YpPQ\RUYRVOIiV UpV]H Q|YpQ\L A VVI
WHUPHEERVWHWOHWPQ LV DONDOPD]]XN pV \
RNRPHQWHVtWpVL SURFHG~UnNNBWEAWHOMHV
DIW MHOHQWL KRIXOW -PHWLYPNpRIDJ\ KL
GHIJNH]HOpVW HVHWOHJ NHPRWHUISLIW YD
UiOyGiVIWHR MW HYWU XV W HiV yibHQ|p\pHIN H MH Q V
KDMWMXN YpJUH

6]LQWpQ D V]IYHWWHQ\pV]Wp\az HV]IN|]W
DQGURJHQHWLNXV KDSORLG Q|YpPQ\HN HO iO

Azinviro UHQGV]HUHN D GLDJQRV]JWLNiW LV
DODSYLNYIQRDWR PLQGHJ\LINKtré® NJY DOy VtW K
PpQ\HN NJ|]IWW LV $] LQGLNIWRU pV PiV N
PLNURNOYQR]iVD HOHYH VRN HO QQ\HO MiU
tJ\ JpQLNXVDQ KRPRJpQ UIDGIVXO D NL<OWI
PDUDEE LQRNX®magéizak.yN P

$ ELRWUyl NyURNR]JyN QDJ\ W|EEVpJH EL]W
YHV]pO\HIWHWpVH @ pittoNI-ED] G\CDQ W K@\ W HIDQ Q

$ ORPELNEDQ WDUWRWW Q|YpQ\HN HVHWQpI
rus vagy viroid NLPXWDWiVW JiWOy LRKIGLRHRAW WELC
D NLPXWDWKDWyViJ PCRVRQViIJD 3&5 57

6SHFLiIiOLY IHO*OHWL IHUW WOHQtWpVW N|
PIQ\RJKDWyN HJ\HV REOLJIW ELRWUyIl SDUD]
RNR]JyN WR[LQMDLQDN KDWiVD pV PpJ VRN H.
OIWKIRWY D N+O|QIpOH NtVPUOHWHN HJ]DNWV
PUWHOP&HQ Q|YHOKHW

$ VIHUYWHQ\pVI]WpVQHN PLNURV]DSRUtWi
WRV N|]YHWHWW Q|YpQ\YpGHOPL KR]DGpND
JpQ iIOORPIQ\RNDW HUHGPpPQ\H] (] HJ\V]HU
(O Q\ KD GtV]Q|YpQ\ iOORPiIiQ\ NLDODNtWiVi
*cOWHWYpQ\U O YDQ V]y GH V~O\RV KLED K
QpQN HUG W WHOHStWHQL

Keywords: plant cell, tissue, and organ culture, plant protection
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ODWXV *IERU

'"HEUHFHQL (J\HWHMRPIQUPpV]HMWAMKRY®OyJLDL .DU
OyJLDL pV gNROyJLDL ,QWp]HW 1|YpQ\WDQL 7C
matus.gabor@science.unideblhu

$ NULSWRJiP pO OpQ\HN FVRSRUWMIED WDUYV
kapcsolatosV HUPpV]HWYpGHOPL LVPHUHWHN KLiQ
Wi]DWXN D KDMWiVRV Q|YPQ\HNpQpO VRNNDC
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IHOWIiUiIVDNRU J\DNUDQ ILJ\HOPHQ NtY«O KD.
KRJ\ JOREIOLVDQ W|EE Wt]HJHU IDMMDO GH (
N|]JHO IDMMDO MiUXOQDN KR]]i D ELRGLY]
OyJLDL pV YHIJHWIiIFLYGLQDPLNDL V]J]HUHSeNU
YIiOWR]iViUD DGRWW YiODV]XNUyO PpJ D WHL
NLHPHONHG IRQWRVViJ~ pO KHQattNHQ LV D
tal. Verseghy 197HV pYHNEHQ YpJJHWW ~WW|U PXQ
FLYMXNDW LGHKD]D QHP HOHPH]WpPN

$ NULSWRJIPRN GLQDPLNIiMIiW NpW Q\tU\
gyepben, &estuco vaginata€orynephoretumW iUV XOIiVED WD L
W R ]@orynephorus canescendlletve Festica vaginata
GRPLPDQFLiIiM~ iOORPIQ\RNEDQ YL]VJIiOWXN
EDQ V]RPV]pGRVY OHJHOW LOOHWYH EHNF
We@NWiIiUVXOiV NHIJHOpVH KDJ\RPIiQ\RVDQ H
W|EEQ\LUH K~VPDUKiYDO pVAYWDIQ ¥MXKIRDRO O
VRUFPOXQN YROW D WDODMODNY NUI
IORULV]WLNDL |[VVIHWPpWHOpPQHN VSHFLILN
WLYLWIiVIiQDN pV GLYHU]JLWIiVIiQDN NYDQWLW
N|]IVVpPJHN NH]JHOpV PHIJYIOWR]iViUD N+O|Q
Jiviv YiOmRO\W HKHWpVL Q\RPiIV DGRWW YiODYV
$ ELRPDVV]D PLQVEDYQ WHEDLMH QpJ\ pV IpO
LOOHWYH Wt] pYYHO D NL]iUIiV XWiQ NHU-O
WHU*OHWHQNpPQW pV NHJHOpVHQNpPQW A
FP PpO\ WDM®RDWPRY WRQWWRJIIPRNDW Np]L Y
WiVVDO N«O|QtWHWWeN HO IDMRNUD PDMG
ViJJDO PpUWeN OH (J\HV ]X]PyWD[RQRN D]}
ERQWIiV~ YpNRQ\UpWHJ NURPDWRJUIILIW W
UsOHWHNHQ D EHNMH@LUL WO B Goivip Q WD) B YW

$ NULSWRJiP IDMRN pU]pNHQ\HQ UHDJIiOQ
WR]iViUD PpVINHU*O SDQQRQ V]iUD]JJ\HSHN
V]I&QWpYHO QédodiaiINDMRND J\DNRULVIJD pV EL
V]iMD $ OHJHOpPVNL]IiUW UpV]HNHE D KDVR(¢
VIHPEHQ D 1\tUVpJEHQ. rBngiobrdisMotir PH W &
YIiOLN GRPLQIQVViI $ .LVNXQVIJEDQ KDVRQ
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Q i @Vfurcatg illetve C. subrangiformisD 1\tUVpJEHQ DOiUH
delt marad. AFestuco vaginata€orynephoretum]X]Py
HI\eWWHVHLQBR ESR PD V Vit VGR. W MU 6 K\V Q/DR (
pV HI\HQOHWHVVpJH PiU U|]YLGHEE OHJHOr¢
NH]G PtJ D WHOMHYV NULSWRJIiP HJ\eWWHYV
HOpVNL]iUIV XWiQ NJ]YHWNH]LN EH 7t] pYHV
aFestuco vaginata€orynephoetum WiUV XOiV W|EE iOORP]|
EDQ D ]X]Py ELRPDVV]ID D OHJHOW pV D U|Y
PIQ\RNKR] NpSHVW LV V]JLJQLILNIiQVDQ QJ|YF
V VRUED&gIbmMisSURGXNWLYLWiIVD D OHJHOp
GHWL V]IDNDV]iKR] NpSHVW @/|W® PLQW PHJI
OLQGNpW WHU*OHWHQ PHIJLVPpWHOWSeN D
V]iQ 7HUYH]]*N D KDMWiVRV Q|YpQ\HN pVv D
NiMiQDN YIiOWR]iVDLW HJ\eWW pUWPpPNHOQL ¢
LO\HQ YL]VJIODWRN NLIHMHJHWWHQ ULWN:|
MeNNWDLSWRJIPRNQDN D KDMWIiVRV Q|YpQ\I
PHIWHOHSHGpVpUH J\DNRUROW KDWiViQDN
SHN GLQDPLNiIiMIiQDN MREE PHJpUWDpPVH pUC
DQQDN HOHP]pVH LV KRJ\DQ EHIRO\IVROML
MIiEyO V]iUPD]|EHNISWIYODD KDMWIiIVRV Q|YpQ\
pV H] PLNpQW EHIRO\iVROMD N|]JYHWYH D N
OHWYH D NULSWRJIPRN N|]IWWL YHUVHQUJp\

Kulcsszavak ]X]Py PRKD NULSWRJiP ELRPDVV]D O
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FIGHT AGAINST THE IN VASIVE PLANTS +
CAN WE WIN?

=R OWbi@ '% N i W

National Laboratory for Health Security, Centre for Ecological Re-
search, Budapest, Hungary, scientific advisor
botta-dukat.zoltan@ecolres.hu

The currently most widespread and problematic invasive plants
appeared in the Carpathian Basin 1130 years ago or earlier.
Today, they are so widespread that their complete eradication is
unrealistic. We have to live with them, trying to keep their ex-
pansion under control. There are more recently introduced spe-
cies that are spreading before our eyesotuhately, we may
already be too late with the complete extermination of these spe-
cies. And new species appear all the time. Based on the trends
in the past, their number will not decrease but rather increase in
the future. Two things can be said for sab®ut them. Most of
them will disappear, but they also include those species that
may cause the most problems in the future. We can manage the
problem effectively at the beginning of the invasion when we
do not know yet which species we need to contrdl &hich

ones we can neglect. Many studies have been directed at under-
standing why some alien species succeed while others do not.
However, these studies have found very few general rules.
However, there are properties (e.g., successful invasion in other
regions or invasion of a closely related species) that enable pre-
diction. In the lecture, | will review the trends of plant invasion

in Hungary and the world and the methods of forecasting. The
main conclusion of this review is that we should develop an
easyto-use risk assessment system for future introductions and
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continuously screen potential invaders, including newly intro-
duced species, species spreading in other European countries,
and species used in horticultued forestry.

Keywords: Biological invason, invasive plants
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$ MHOHQ PXQNDWRUVBHI) NPROPDUKDOHJIHO
MiW YL]VJIOWXN V]DNIEDQ $ PpO\HEEHQ IH

K~VPDFKDURODLYV PtJ D PDJDVDEEDQ IHNY
letmaJ\DU V]*UNH V]DUYDVPDUKD OHJHO YRO\
YHIJHWiFLY WtSXVW HOHPH]W*QN $ FKDUROTL
WiN ,WW HJ\ VDYDQ\~ KRPRNL YHJHWIiFLy pV
pV V]IIUD]DEE IROWRNNDO WADrastisteniisW W WHU
mellett azElymusrepend V GRPLQiIV YROW $ PDJ\DU V]
PDUKD OHJHO Q LV NpW Q|YpQ\JHWL WtSXVW

FVRQ\ OHJHOWHWpVL QRRtBdatupidldratay OpY V
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VIW\HSUpW pV HI\ LOQOWHQI]tYHQW 1p\Q VH R OrJH @
GHJUDGIOW VI]W\HSUpW IHOYpWHOHLW NpV]t\
MHOHQW V YROW D |[DYDUiIVW&U IDMRN PHQ(
HJ\PiVWyO $ OHIJDODFVRQ\DEE DUIQ\ D PDJ\
OHJHO DODFVRQ\ O MWW OO\HMWN YD CARAPM\D DEXT
ILJN\HOKHW 2 WW YROW D WHUPpPV]JHWN]|]HOL
J\REE YDODPLQW YpGHWW Q|YpQ\HN LV H]H
IRUGXOWDN HO $ QDJ\REE pVNHUKHOR YMD MH C
Q|YPQ\IDMRN D EWRG WpaBGRPOQiOWD WHU<OHYV
lentek meg. Afajok PignatipOH pOHWIRUPD WtSXVRN PH.
MiQ MyO MHOH]JWpN D N*O|QE|] LQWHQ]LWIiV-
$ OHIJHOWHWpPV N|YHWNH]WpEHQ D UR]JHWW
PLQWDWHU - O YWRABY MHOMHQMO«O D] LQWHQ]tY
PiVW MHO] N~V]yV]iuU~ IDMRN PHQQ\LVpJH N
QDJ\REE DUIQ\EDQ D] LQWHQ]JtY OHJHOWHWQp
KHO\HQ 0/ ILJ\HOW+eN PHJ NHW $ IHOYpWE
OHJHO @\ XBPBNL J\HSUpV] YROW pU]pNHQ\
WHWpVL Q\RPiVUD ILJ\HOQL NHOO DQQDN pU
OHJpW PHJ UL]KHVVeN $ FKDURODLY OHJHO
XWiQL OHJHOWHWpPV NHGYH] HQ KDWRWW D V
ffRN PHIMHOHQpVPQHN VIHPSRQWMIEYO $ Yl
]*O D WHUPpV]JHWN|]JHOL YHJHWIiFLY IHQQWDU
PDJ\DU V] UNH V]IDUYDVPDUKiYDO W|UWpPQ D
pobww OHJHOWHWHWW WHUOHW EL]JRQ\XO\

$ NXWDWiVW -I234287 OFKA K 0$7( .LYiOyViJL
3URJUDP p\iD9L-$.*) SURMHNW WiPRJDWWD

Keywords &KDURODLV &|QROyJLDL IHOYpWHOH]pV
YDVPDUKD )HVWXFD VS KRPRNL YHJHWIiFLYy
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MEDICINAL PLANTS USE D BY INDIGENOUS
PEOPLES IN THE PHILI PPINES

Rebomafil Bayot II*

e-mail: rcbayotii@gmail.com

=VROW OLNOYyVhe}ADMaFAUdX Mayte
Alejandra Cuesta Tabares

e-mail: szzs.uni@gmail.com, ammar.auda92@gmail.com,
maytecuestatabares@gmail.com

'Hungarian University of Agriculture and Life Sciences Doctoral
School of Landscape Architecture and
Landscape Ecology,
2Hungarian University of Agriculture and Life Sciences Department
of Landscape Planning and Regional Development

Aetas are indigenous people in the Philippines. Theorized to be
related to the aboriginal peoples in Australia, they are considered as
one of theearliest inhabitants in the Philippines. Living in the plains,
mountains, lakes, and coasts of Pampanga for a long time, the
ODQGVFDSH KDV EHFRPH D FRUH SDUW RI V
lived in the island for tens of thousands of years, they have bore
witness to the ebb and flow of the landscape and the ecosystem.
Throughout these changes, the Aetas are proud to have their own
way of life distinct from the other ethnic groups that populate the
Philippines.

Aetas are an ancient people that based lifestyle closely
from their surrounding natural environment. Aetas are believed
to originally live by hunting and gathering. Through the years,
they have adapted to the environment for survival. As such, they
have developed agriculture, cultivating plarits different
purposes. One of such purposes is for medicine. For a long time,
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plant medicine is a common and accepted method for treating
illnesses in the Philippines. This scientific research delves into
the topic of medicinal plants and how the Aetastain their
lifestyle.

This research paper will try to answer the following
questions more specifically: Which medicinal plants are
traditionally used by Aetas? Which agricultural practices do the
Aetas use to cultivate these planti®v do the Aetas @sthese
medicinal plants? What benefits can these medicinal plants
provide?

7KLY SDSHU VKDOO H[SORUH WKH $HWD F
with their environment, more specifically with the medicinal
plants. It shall delve deeper into the importance of thetglifor
the Aetas. This shall in turn, help find new opportunities for the
$HWDTV QHHGYV ZKHQ LW FRPHV WR KHDOW|
From the Aetas, we can learn new knowledge about such
medicinal plants.

Keywords: Philippines, Indigenous People, tAs, Agriculture, Plant
Medicine
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