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Method of Determining Malsecco Resistance of Lemons According to the
Number of Cells Containing Acid Calcium Crystals

Eter Benidze
Candidate of Academic Sciences, Academic Doctor, Akaki Tsereteli State University,
Associate Professor, Kutaisi, Georgia

The article presents the results of a study carried out in the Scientific Research Laboratory of the
Department of Selection and Genetics of the Georgian Sate University of Subtropical Agriculture in 1988
and granted the status of an invention, under the name “Method for Determining the Mal secco Resistance of
Lemons”.

The formula for determining the Mal secco resistance of lemons is simple, does not require large
material and labor costs and is formulated as follows:

The method of determining the resistance of lemons to mal secco involves determining a biological
indicator, according to which the resistance of a plant to mal secco is discussed. The method differs in that,
in order to speed up the process of determining the resistance to mildew and reduce the labor, the number of
calcium oxide crystals per 1 mm? is determined as a biological indicator. The determination is carried out
according to the cells located under the upper epidermis of the leaf, and plants that have cells containing
more calcium oxide crystals are considered to be resistant to mildew, namely:

Lemons with up to 400 cells containing calcium oxide crystals per 1 mm? are not resistant to Mal
Secco;

Lemons with 400 to 500 cells containing calcium oxide crystals per Imm? are moderately resistant to
Mal secco;  Lemons with more than 500 cells containing calcium oxide crystals per 1mm? are resistant to
Mal secco.

Keywords: Mal secco, lemon, leaf, epidermis, calcium oxalate

The article presents the results of a study carried out in the Scientific Research Laboratory of
the Department of Selection and Genetics of the Georgian Institute of Subtropical Agriculture in
1988 and granted the status of an invention, this is the “Method for Determining the Malseco
Resistance of Lemons”.

The results of this study have not been published in scientific publications in Georgian,
although they have great practical importance in the evaluation of starting material in lemon
selection - for the selection of mal secco-resistant hybrids.

I would like to note that | became interested in this issue at the very beginning of my
dissertation work in 1988. The title of the topic was “Anatomo-morphological criteria for
evaluating starting material in lemon selection” (scientific supervisor Prof. Shota Surguladze),
which involved establishing anatomical-morphological criteria for evaluating young hybrid
relatives in lemon selection which would be correlated with important agricultural properties of
plants - resistance to mal secco, frost resistance, consumer properties of the fruits of lemon and
trifoliata hybrids (taste, size), etc.

The scientific-research laboratory of the Department of Selection and Genetics of the
Georgian Institute of Subtropical Agriculture, named after Prof. Philip Mamforia, occupied an area
of 1400 m?. It was the leading center for citrus selection in Georgia. The laboratory's territory was
home to a gene fund of citrus plants, which included a significant part of their important families,
genera, species, varieties, cultivars and hybrids.

In the selection of lemons, the search for symptomatic indicators that correlate with their
economic properties was first initiated in the leaves of varieties and hybrids that differ in
properties, since the leaf is one of the most important organs of the plant, in the structure of which



it is possible to observe the peculiarities of the rhythm of the plant's life cycle and to discuss the
processes occurring in the plant's body.

As soon as | started working on the thesis topic, during the microscopic examination of the
anthers of the upper epidermis of the leaves of lemon varieties and hybrids, my attention was
drawn to the lemon dioscuria, on the cut of the upper epidermis of the leaf, against the background
of the green mesophyll, a particularly large number of bright round-shaped areas were visible.
These were the upper cut parts of cells containing crystals of calcium oxalate, which are located
under the upper epidermis and contain these crystals in a large vacuole. On other research plants,
such cells were found in smaller, varying numbers. These cells are found in smaller numbers in the
mesophyll, and their diameter varies between 16.5-9.0 micrometer. | realized that such a difference
must be correlated with some special, different property of the lemon "Dioscuria", and this was its
high resistance to mal secco.

Malseco (lemon wilt) is a tracheomycosis disease caused by the fungus Phoma Tracheiphila.
The disease invades the vascular system of the plant from the air and soil, releasing toxins, which
begin to poison the plant, mechanically interrupt the supply of water and nutrients from the roots to
the leaves, and the plant quickly withers.

Research into the relationship between the content of calcium oxalate crystals in lemon
leaves and resistance to mal secco began in 1988. For the study, we selected 5 lemon varieties and
3 clones which mal secco resistance was well known, namely: varieties - "Georgian", "Dioscuria",
"Meyer", "Dortioli", "Monacello™ and clones - "Apsni”, "Odishi", "Anacola", "Nestanka".

The research was carried out on four-year-old 5-5 root plants of the mentioned varieties and
hybrids. For the study, leaves were taken from the middle, well-lit part of the stem, between 3-4
nodes of the branches of last year's vegetation.

In the middle of the leaf blade, near the main vein, we manually made sections of the upper
epidermis of the leaves with a thin (0.05 mm) layer of mesophyll using a razor blade. We prepared
temporary preparations by placing the cut sections in a drop of glycerin on a glass slide and placing
a coverslip on top.

We counted the number of cells containing crystals on the prepared preparations in the field
of view of the MBI-3 microscope at 300 magnification and converted the data to 1 mm?2.

Under the upper epidermis of the leaf, the crystal-containing cells are arranged in groups,
and they are not at all above the essential oil-containing (lysogenic) compartments. Therefore, we
counted the crystal-containing cells by linearly shifting the field of view, while leaving the areas
near the essential oil-containing cells completely blank. We made 10 counts (total 50) on 5
preparations of each variety and clone and calculated the average per 1 mm?,

The results of the study show that:

Lemons - "Apsni”, "Kartuli" and "Odishi" are not resistant to Mal secco, and the number of
cells containing calcium oxalate crystals per 1 mm? under the upper epidermis of their leaves is less
than 400.

Lemons - "Anacola”, "Dortioli", "Meyer", "Monacello" and "Nestanka" are moderately
resistant to Malseco, and the number of cells containing calcium oxalate crystals per 1 mm? under
the upper epidermis of their leaves is from 400 to 500.

Lemon "Dioscuria™ differs sharply from all other lemons studied in the number of cells
containing calcium oxalate crystals per 1 mm? under the upper epidermis of the leaf, which
averages 642 - this lemon is the most resistant to mal secco.



The study showed a high correlation between the resistance of lemons to mal secco and the
number of cells containing calcium oxalate under the upper epidermis of the leaf - the higher their
content, the higher the resistance of the plants to mal secco.

The formula for determining the resistance of lemons to mal secco is simple, it does not
require large material and labor costs and is formulated as follows:

The method of determining the resistance of lemons to mal secco involves determining a
biological indicator, according to which the resistance of a plant to mal secco is discussed. The
method differs in that, in order to speed up the process of determining the resistance to mal secco
and reduce the labor, the number of calcium hydroxide crystals per 1 mm? is determined as a
biological indicator. The determination is made based on the cells located under the upper
epidermis of the leaf, and plants that have cells containing more calcium oxide crystals are
considered to be resistant to mal secco namely:

Lemons with up to 400 cells containing calcium oxide crystals per 1mm? are not resistant to
Mal secco;

Lemons with 400 to 500 cells containing calcium oxide crystals per Imm? are moderately
resistant to Mal secco;

Lemons with more than 500 cells containing calcium oxide crystals per 1mm? are resistant to Mal
secco.



350dmbogro 39360960, 39sama0, dmdsemsdy
35boby Modg - 90

dgblog®mgds olgmo 896mdgbos, GMIgwog BoyzsMge 5@sd0sbl OELLBL 56O oo~
30090905, bergm 30636900l 330939 BIL 0O 360d3bgMds 5J3L, 565 oMGH™ Bggb-
30U, 56589 935350 0530l SOBOHOLMZ0L. 3063 395G 0Ebmds LadsMmzgumls
BdEGMM303Mwo gObymdols ¥6039MLoEIAL, Job Idwsgz® 3mergd@ogzl, bsomgamos ol
135930, ™A b 3T Y530d VOMBYMEO F0bs3dRMEgd0, HMIJWMS MEOIYBOBIG MMM~
35 60305 s o0 335¢0R030MTs d93609M s IMM35(gMdsd MbogzgMlLo@gBHL dmMl
2399md3s Lobgero.

LHMM9g g 5sd056mMs MoEb3l 809379336905 Loliodsmem 3sdwwodzowo, 3bm-
000 99360960, Lodo®mzgeml LsobgobMOm 0b@Egmoygbizool dGfyobzswyg Fo®dmdswag-
Bgeo, Fgd0sm0GH0 306036905, ML3MdE030L 1Foeglio b3meol sdLsbwEMmgdmEo dvy-
3530, LBMPsEM FNM35H9, LoJoOM39EML LdEHMM303Mwwo IgMMbymdol Lsbgwdfonm
2603960L0GIBHOL ymx0wo Mgddmeo, G9gdbozol I93bogmgdsms md@™m®mo, 3OHMBILMEO -
39b@oby BMM0dg, HMIGLI3 IB3©YdLE 90 fgwo FgMuEes. sb dogwo msz0lo
3b™3M9d0L 99693090 boffoo gsbzanm d93bogH o 33¢0939d30L, 3903My0YMHO drmem-
35(19mM030b, 3006303wmdols s falogmo 3bmzmgdol Lvyerol3zgmgdom. o30S GH3030-
0560 27 (9o, 36:ma. 355300y 3O0dol Q9ME35IO0B. 030 53X MY IBL, 09-
3MdMYBL, 3mgA90L, 399obsl, LoBMYsMYdsL. ol LY 5E5T0sbO 0Ym, MTs dmbwy3g-
003 ™A Fobreoygm 58 §39960sb, 3063 MMM 0469dMm©s oo FoMo(335¢YdS.

053 Mbo 35bE9BY BMM0dg 005 1934 ferol 6 03wl J. JMmsolido. 0d 3gMom-
9o (MaLsg) Jowsddo 3sbmddwmmo ogm 3wslogmmo 40dbsBos (I Laxsmm Lzmes), GmIg-
o3 53080 dmfjobsgg dgbgwgdgdol dJmby 39ogmagdom godmombgms. LjmGmgo 3
L3mesdo 0figgdl bHsgesl doGmbo gobEby0 1941 (geol, begrem dobo dds 4m@sdo dmagz0s-



Bgdom. GmEs ddgool doMmYMmORosL 3969d0m, 56 F9godEgds 339MPO 93v)MOM o0 BSZ-
d3m0d0l 3dodg 39MHmoEL. 8535 5EMY A9MPHYEIIOM S EIESL Fmfos F30¢gdol s©-
DM J39Y60Ls s LaBMPSMYGOOL BoldMPIOIM 5E5F05Hgds. ZobEobads 1952 gl ,
bogom 49905835 1955 ol osdmegigl bamems mdmmlb dgeebg s bagas 2obsg®dqls
J000bob LElmBM - LsTGMMbgm 0bLEHOEHWAEHOL BHgdbmErmaool B3 EHgEHBY. Mog0Lo
90653960 doerolibdgzom, IMmAoldmy3s09mdom, Jobsblitengmemdom, do@mbds 35b@sb-
395 505 35OEM M3000Mb, 56539 YI3OMLO Ao F50Y3z96s (3bM3MGdIOL O LaMBdOYEDY.

053 Mbo 2Esdo obs 3bmdowo d93bogmo, GHgdbozol dgEbogMgdsms mddEm®o,
36OHMmx3gbmO0, LodsOmzgeml domdodool badgsbogMm - 33wg30m0 0blGOGMGHOL otgd-
GO0 IMOY0g. oMb LHTPMbIMMs, MdmI ATl J5ME(335¢9d0L 8999, oLog oy
0530005 59 §39960096.

doBmbo  39b@sby0, 1957 figarl Mmdswglio Loliagzwgdwol FomBobgdom sdmgatg-
doLmsbsgg d0ofi309L 0BLEHOGHWEEHT0, ,,30MEgLYdIOLS O 335M3EJOOL 3500gEMsDY Lbodw)ds-
M@, OHMAMO3 IOMIoLbdmY3zs69, 0F0gMo, 39ML39JEH0IO SHIWRIHBOES. 356 Jmmoolbosb
bmbmddo 4ooEBoE Lods®mzgerml bYdEGMmM3032)o dgebgmdol obbGo@mGTdo 4sb-
3m 3bmzmqdols s 39360960 IME35Hgmdol 99dmddggdomo gbs - sfiygdmewro 35-
09M0L sdMMBEHMB0EIO6 FIMdIWoM©mO 0bLEEHOGMEHOL B9dBMO™MdBY. 1963-72 (angd-
do 0gm 39dbmemmaool Bs3MwEIBHOL 93960l dmsyowyg, 1972-77 fergddo dsb64sbson-
93Mbbgmdol 35009M0L 2009, 1977 ferosb 1990 farsdwy 0bLEoGMGHOL 3OMmEmgdEMmOo
Lobifogerm bsfowdo, beagnm 1990 Farosb 396335090597 - MgdEHmOo.

053 Mbo 35bGBY0 1963 Fgarl 03936 1O396EOIEM EOLYME 0L Ggdbozol dgEbog-
90505 356000oEOL BsFY3609HM HBsGOLBOL TMBE3M390ws©. 1967 (gl 96oFgds M 3gb-
Aob §megds. 1990 Fgarl 30 dmlizmzol 339006 dM9H3germdOL Ggdbmermyools 0blEo@w@Edo
0353L LomdGHmOm™ olgh@ososl s 960Fqds Hgdbozol dgibog®mgdsms md@Em®mol Bo-
d93b0gm™ bsmolbo, beem 1991 gl bgds 3OHMAgLMGO. 53 IMbs3mgzemgdol dowds ogm
A0BGHobm©mo IOMBs, 330935 - d09ds, 999)00 SLobos 100-Bg 9@ 390035309030,
9o ImE0oLss 8 Lobgwddmz9gbgwrm s FMbMAMmSRB0s, LOS3EHMOM MRIEYGOIOOM IFLIT0S
10 259 mbgds, HrMdgwms Mg@gbmds sbgMyowo 0dbs HoMmdmgdsdo. 3MME. 3. 3GH¥odol
1589360gMHM IOHMIGOL OO MYMOHOVIEO S 365dEH03wo 3603369 Mds 593L Bsol Jodo-
ob, 30mgdoobl, Bsol BmmErol 450d49d53930L s Ggdbmermyom®mo dmfymdowmdgdol bgg-
&03do. Aol J0gM 38539005 F900090 JOMOMOEO F0TSMI01)GdJOO:

» 903569 Boob Hom3mgdol Lodgsbogm 3mbaanEos 9e9dd®m™ - ZoBo3MMo 390m@gdol do-
dmygbgdom;

> 903969 do0bombs s 3F3969 Bsol owgdol ¢9gdbozmeo, Ggdbmermaom®o MMHmblgwrym-
35 9e9JAHOM - oH03MM0 3gom©OoL odmygbgdom;

> 9904065 9agd@BHem - 30903996 Igombg ImdMdsgg gods6E0390wo bsdMMmdo dsbds-
Bo;

> ©5350©s s §oMdmgdsdo sobytys 0bxmsfomge Lboggdbg dmdmdsgg dfigsbg hool
LSIOMD - LogodLogom Fobdsba;

> 30D s Fomdmgdsdo o0bgeys Bowawr LobdoMvyen 390y dmdmdsgg (3969 ho-



ol baggogbogom dsbdobs.

B5BMb 39b@obals GglodmMmo ™M30L9d9d0 3Jmbs - 93056l LoYzsMMEOo, Yzgws
o680 B39Ol oM 335¢L BgO3Ws, LOGHY30L doeslis s FoEEEL JNYEO SGBYOOM
3M3bmds s oboEOs, 5354l 9530l Y3963, byl »ymydobme {o5939cgd©s
05659dOMIgdL, IgamdMH9dL, LEWIbEHIOL. Lbgolo Lobo®vyeo MbsMmEs s GH3J030¢0
A30MPO, MOOSGHM 550560 0ym. g3z9ws Loddgdo BmogMo, ™s35B0sbo, goblboo,
BMImE dmboyzsmyarg Igmmeng, 353s, ddw)s, d9aMmdM0. Jobo (3bM3zMYdIOL ABS 35M0 To-
3OWOMO5, M) OMYMEOO 355v)b0RYOMd0m b GALILYIOM J3994sbsls, LEBMYsMYdL. Ol
0ym 3060m36905, MHMIGoE 396900L6 MH3s© 0gm INO0WPMIIMO OoELYICM3b]-
d0m, 390 dMIOMGO0m, Losnbmgdoms s edmfigsergdom, 5sd0sbmdOL 4bls3mo-
0900 bodwom, bgeddmgzsbgols s mEYboBIGMEMOL, 3goymaol, dgabogol,
933w939M0b Mdsem boFoms s JoMobdoo.

053 Mb 35b39bal BHGMo0E0wo, §d0bs, 99MdPIEs30 JoMmeo MY sbo 3Jmbs, Lo-
53 bOYz356MHMEOL, GOHMNMBOL, JgMIMMBOL, drygzsb0l Y HOM 35¢030L3gdoLs S Mobo-
3™3ob 5@IMBGYOH™ 0gm d9ddbogro. d9ds OMLGMEO MsbsY3HYLMY 5MQY6S dBoBmb Fob-
A9BaL JoadsBMmbo 535¢0sl Lobom, HMIgeEro@E oo BbYMBOLS S 3JNOWIMBOMGIOL
396Lob0ogMads 5G0L. o MK SHA0 A50BMPHIE F30¢9d0- FsM0bg, 0M0bg , 9odMMsBO S
30MM0, 83000830900~ 53005600, 565, 35bE960 WS FOMEMY0, 830530 gd0-bms
@5 0035, MR obds OO GI0Z0WO s GHMI35 36033, 30Ol- JoMmMYo BMModol
3960053350900 200M.

053 Mb0 35b3obgols o335 930b Aob3e0eds Hengdds g30B39bs, v Mom©b oo
30636905 s 39360960, LsBMASM B399 O3S MR SBL, J39Ysbals, LobmYsEMYdL,
LodgaMdMML. Jobo dmdsegdgmdm030 s BbYIMOdM030 M301909d0 335830M© 45dmBRbEs
353bsBgMOL BHEOR037I ©Ygdd0. Aol SME gOHO O 56 F0YBHM3gd0s LEALIbMMO, M-
B59dO™Igd0, LEGHIBEHJO0. 0L Y39 B dMWMU fodm30s LebT0ID, Lobsd 56 G-
09460, O™ 0bLEGHOGHEGHOL F;mgeo 3gdE030 LII30MOML 0gm olvro.

©99dHMOOL 3O:MG. 35bG9bY BOHY0IoL 30050 060(305E035 S ALLYYMYDSS OMY-
000 5Q0Wwbs335w 0BLEBHOGHMEBHOL Jmmooldo AsbmMagLgds. LfimeMg J3zggbolsmgols obgom
©)8d0dgl 93mbMB03ME, L EFOSEIIEO S 3MOEFEH03IMIQ I 306MdYdT0, J5b Msz30L0
m6H2560BsGHMOMo BoFoms s dsgrolibdgzom wdm3wgl 39sdo dgderm, Lbgsalbgs 3w-
0bgdo 0690 3sb58MHMIGEms S BEBWBEGHMS J99M0056905 s CBLAEHOEGHWEGHOL Lols-
Pogam 36MHmE3gbol S306MBEGHMOOLS s BsEOolgMGsEom bsGolbols 0dboFgdgwo LsdFmls
50965, HMIWOL 03X OMIMg M3000Mb AobIm. 8999, JMmoolido, Joesgol ob-
AM60500, 3003905 Bo@MI©s OLYMEHSE00L (339

053 Mb0o 39bEHobgol IMsErsg0 FOHMI0LS O 93BMMOGHIBHOL LGOS, ol firg-
0900 5 XOWEMYO0, Mdgero ol sdLIBYIMGdMoE d90mddngdom s0lsgly bmgtg-
ool 3sbdoewbg  3Jmbs domgdmwo. 1992 gl ob s0MBogl Lodsemzgarml Lsobgobmm
993609690505 535009800 936 3mM9L3MEIBES©, 1995 gl LogdoMmzgEml 93mEma0©
993609690505 535009300l 65930 (9365, 1996 (ol s83bsBgmOL s3@™bMmToMo Mgl-
390¢030L 8936096905ms 53509300L 53509303MLs. 1984 figarl dogbods Logsermnggumls



»350gbo 3ol EsALobO9dmEo 3Ts30L Bods@om frmgds.

5x3bsBYMOL BHEMORIO0L dMEM JJITs dGMBO ZobEHBYOL TBOGOBY A90MS, M-
990779 AsL 396Mo GLIMES TV MPBYO F5BBOEYENO, MOE JoOMZG SHOEIRSBOMDL
909MmEs 5x83bsHYNT0. OHMYME3 BsbL, 53 BHMsggo0l Aib3zgM3e0s doBMmbo 3sb@sbyo, dols
bmd 4meds M9BHYwm3bs 1997 ol 27 1gdEHgddgdl 3H9geg30BmOmMb Lmbwdol ©soigdol
39006M930L gmE®qdOLLL.

500530560 gMHPbg 005¢GdS S JOHMbIE 33Yd, FogM3 HMYMEM 0EbMgMs, 535l O-
o0 3603369cmds 5Ja3l. LogzoOo 30093 JOMbgE FoMTIMIBIBL 5sT0s6OL VOMIGOS.

3b™36M90s MY Yds, 0331905 Y39WoR3YM0 FogMs8 3M1MG. 35396y BOXOdol babgwo bs-
353 RGOS MR IHOL, SHEMBEGOOL, 3MgAgdOLs S FgaMdMIBOL gmEqddo.

53500 6. Jo®gsdsdy

535¢0. 9. 339B0¢35dY

535¢0. 6. 3135¢00560
36mx. 4. 30600509
36Oma. o 356535

36OMmg. 6. 3509930560
36mg. b. 9d56modg
360mg. 9. 05853500
3609. . 306fmMs830em0
360mg.0. gMmody

sbmg. 30mg. 3. d96geosbo



53OS BEYMMOEMIdMO

gMObso “spmmNews” sGob Lsghmsdm®mobm bEBIMEHOL bmd®mol dJmbg (ISSN 2346-8467) G19396%0M9ds©0

©5 6989OHO0MGO©0 LyHoMwo gsdm3gdss, HmIgeos 8933l 3603369 m3sb 459Mm33wg35ms TJIAIOL SgMGMEm,
3190560300, 930mbmdogwy®, Jodom®, boobgobMm, Ggdbmemyo®, doMmEmA0wH s dmILsbrMgdol bggMml dg;s-
609690505 M1g0T0. JObsEo godmo39ds HorrofoTo ghHmxgm. 49MHbswdo dYFOWO biZsEH0gd0 HoMdmogbl
L59OHMSTNMOHOLM EMBOL B>IOMIGRL.

J990bsol 606w gdss d936096Mgd0L 3563005MHgdOL bgadgfiymds, 8gibogMgdems s LagEoswoliGoms do-

96 901303900 sbosewo domfjg3900U, 399m33¢3505 Foloergdols s 89IRJO0L M3gMoEH0Mo gsdmd3gybgds.

LEoGH0900 359mbogd3994b9ds Bo0mgds JoMmre, Mlivye 56 0bawolm® 9badbY (53 MMOL LyM30oLsTYdM,

33996905 MmOHogobseol gbsbg), LG 53EBHMMMS MH3MEYBMBs bMmL o6 Mbs 50gdsEgdmEgl.

>

YVVVYYVYVYVYYVY

Y V V

\4

YV VYV YVYY

L53g936096MM bEBH0JOOU A573MMTYds MBS Imbgl d9dayo ool dobggoom:
LEBSGO0L INEEMds 56 Mbs ogmb 3 339MHEBY Bogzangdo s 10 390Dy Ig@o (A4 BMETSGHOL Jowowrol 1,15
063963500 bsd9 30, Jobgmgdo Bgzom 3 bd, J3gzom — 2,5 LI, dsdEbbog — 2,5 bd, Jotx 3603 - 2 1Y, sdbsgo — 1
13, 505G969d0LS s A39MYOOL BMTIGMmO300L FoM9dg) BobsBgdOL, 3M353039d0L, HMHOWYdOL, MHYH0IggdOL s
@OoEIMGHMOHOL BsdImbomgswol Bsmgwom;
LBoG05 99l gdmEo Mbs 0gml B9dbGvd Mgsd@m® Word-do;
Joermo GHgdu@obom3zol godmygbgdwywmo Mbws 0dbgl dhog@Eo — Sylfaen, 11 pt;
06olMo s Hbrero GgdbBHobsmzgol dMog®o — Times New Roman, 11 pt;
LEoGoob byosrm®o 14 pt; Bold;
oM 3bb0g LEAMOJMBOL 2odMBHMZGOOM — 53EMM(Jd)ob Labgwo s 3560 12 pt; Bold;
0o63bb03 J3900 LEBHMOJMEDY - LEBgEbogH™ boGolbo, fimgds, LsdMBom 50O, Joesdo, §3g9ebs; 12 pt;
@O0 LEAMOJMOOL FodmEHM39gBOM - LEASGOOL sbMESE0s 10 pt; 063gM3scom 1,0 s PIBGHOWO FHoyEHom bsdgFwo
(5625499939l 500 bsd9gF 0 66360y, 5M53E0MgL 200 bsdgFo 60dbobs);
LEAHOOJMBOL F5MEHMZgB00 - L3356dM LoEY3zgdO (sM5mF30Mgl 4 LoGY30L, SO s MEbm 9gbsby);
LEHOOJMbOL A5FMEM3900m — bBSE00L Gobss®lo;
0 LEHOOJMbOL godmEHMggdom — 353mYgbgdvyeo WOGIMSGIOOL Bsdmbomzsw0; (53¢MM(9d)ol 33560 0bogoo-
9000 - 65IOHMIOL LSOO - “@00MmB3gdMdS”; Joarsdo; F9wo; 339MIOOL MomEbMmds; 0ELEBMOE0s);
LEAHMOJMbOL AsdmEHM39d00 — MyBodg (Abstract) 0bywolw® 9bsbg, HMIgeoi Mbs 995009609 biGo@ool Babg-
390 JoMowe s HMLE 9bmzsbo GgdbBHgdolomzol (LEsGHOL bsmom@mo 14 pt; Bold s3@m®(gd)ol Lobgwo ©s
33500 12 pt; Bold; bsdgabogmm bsdolbo, mgds, Lsdmdsm 500, Jowsdo, J3g9sbs; 12 pt; GgdbGHob dMog@o 11
pt);
LBG0590 65bsBHGO0 S LEoEHMLEGOEOM Toboengdo Rsldweo Mbs 0gml JPEG sb BMP gm®ds@oom;
050098530300 nMHIMgdo 5309000 MBS 0gml HgEsgE™e Equation-ob 3sdmygbgdoo;
333™M(90)0 35LBL 5390L LGoEGH00L B0bssMLLS s batolbby.
900 53¢™Mob Joge FoMBmgbowo biGo@0gdol Momgbmds 565 wdgEgl 3-obs;

4939506905 dmbgds Mg3MmE 00l J0gh s 359md399bgds 3507039 39HY39GH0WId0m.
299mbod39969d90 LEsGH0s MYEsd30sdo FoMImagbowo vbos ogmb gagd@Ombmero (6gd0LdogH do@sMgdgur-

%bg) boboon.

79960650l 89335 bmM3090@Ids 53BHMOMS bsMxJO0.
LEBSGHO0L MO 39MHEOL POMJOGdS FJoRIbL 7 WM. 53 Logalivy®To 9Ol FMMBIWOL gHMO gaHgddwosto.

056bob 2500bs FmbEYds “mM0dolo” JrmsoLol BoEs¢do, sbsM0dbY
GE63TB7524336080100002
535330000 068MMI5300L5mM30L dmy3dsMmIm dobsdsOHNby:
4600, Jmosolo, Ggmzsdodols 53.
30753560 M90dBHMM0: wmMongdoxnsbodg Hmbs
&ow.: 5992364 79;577 28 28 54
E-mail: Roza.lortkipanidze@atsu.edu.ge;
bfsgenamo 8rogsbo: babomgemsdg bs@sgos
G9w.: 574 84 82 82
E-mail: natalia.santeladze@ atsu.edu.ge

4996500g05!!! 9505b0Eo J3om®ob gergd@®mbamo 3g@lios 0a%s36985 LEBsGH0sLmb gHmsw J9dgy dols
OBy

E-mail: agronews2016@gmail.com 399 a396qo: iaa.com.ge



mailto:Roza.lortkipanidze@atsu.edu.ge
mailto:natalia.santeladze@%20atsu.edu.ge
mailto:agronews2016@gmail.com

Requirements !

Journal “agroNews” is an international (ISSN2346-8467) refereed, peer-reviewed periodical publi-
cation. Outcomes of recent researches are published in the journal. Fields: Agriculture, Humanities, Econo-
mics, Chemistry, Technology, Engineering, Biology and Consumers Services. It is published once a year.
Articles published in the journal are internationally recognized. The journal aims at contributing the develop-
ment of science and promoting scientists of different fields by immediate publication of their researches and
recent findings.

Articles will be submitted either in Georgian, Russian or in English (if desired, article can be publis-
hed in original language), summaries must be in two languages (Russian, English). Number of authors is li-
mited to five.

Length and Substance:

- Number of pages ranges between 3 and 10. (A4 ; 1,0 -spacing, fields: up 3 cm, down _ 2,5 cm, left_ 2,5
cm, right - 2 cm, paragraph _ 1 cm, without numbering pages) Please supply the files with figures, tab-
les, summary, bibliography and the body of article in Word format.

- Georgian version — Sylfaen, 11 pt;

- English and Russian versions — Times New Roman, 11 pt;

- Title 14 pt;

- After one line — Author (s) full name (s) 12pt ;

- After one line - Degree and place of work 12 pt;

- After two lines - Annotation 10 pt; (Number of words limited to 500);

- After one line — Body of the article;

- After one line — Bibliography at the end of the article; (author (s) surname (s) with initials — title - “pub-
lisher”; city; year; number of pages);

- After one line — Abstract are required to be in English, 50 % of Georgian or Russian articles. (title of the
article 14 pt; Bold; author’s (s') name and surname 12 pt; Bold; academic degree, title, affiliation, city,
country 12 pt; font 11 pt;);

- Itis recommended that you use JPEG or MBP formats to insert tables, figures.

- For mathematical formulas use Equation;

- Author (s) is responsible for the quality of the article.

- One author can submit no more than 3articles;

- The article will be peer-reviewed and published by editorial board.

Articles must be submitted both as paper version (one copy) and e-form.

Authors pay for the publication. Value of per page is 7 Gel. One copy of journal is included in the pri-
ce.
Money Transfer “Tibisi” (TBC) Kutaisi
GE63TB7524336080100002
For further information contact us: 4600, Kutaisi, Shervashidze 53. Akaki Tsereteli State Unversity. XIX .
Faculty of Agrarian Studies.
Chief editor: Lortqifanidze Roza
Tel.: 599 23 64 79; 577 28 28 54
Email: Roza.lortkipanidze@atsu.edu.ge;
Academic Secretary: Santeladze Natalia
Tel.: 574 84 82 82
E-mail: natalia.santeladze@ atsu.edu.ge
Attention I!!
E-version of paid check must be attached to the article:
E-mail: agronews2016@gmail.com

Beb cTpanmma: jaa.com.ge
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K BHMMaHUI0 aBTOPOB.

KyphHan «ArpoNews» 3To cepuiiHOe W3AaTENbCTBO, KOTOPBIN cTaHaapTHbIH HoMep (ISSN2346-8467)
peleH3upHOe W peepHpHOE HU3AATENbCTBO. OTOT HKypHall Ie4aTaeT pe3ysbTaThl HCCIEJOBAaHHWHU 110
arpapHbIM, XMMHYECKHM, WHXXCHEPHBIM M TEXHOJIOTHYECKMM HAYYHBIM OTpacisiM. DTOT XKypHall H3aaércs
oIuH pa3 B roa. CTraTbM NpeJCTaBICHHBIE B )KypHAJe NPEICTABISIOT — TPYJbl MEKAYHAPOJAHOTO YPOBHSI.
Lenp >xypHama — cHocOOCTBOBaTh pa3BUTHIO HAyKH, OINEPATUBHOE H3IATENILCTBO  JIOCTHIKCHUH
CIEIUAINCTOB, a TaK XK€ MaTepuasbl M Pe3yNbTaTsl HccienoBannii. CTaTbl NMPUHUMAIOTCA HAa TPY3MHCKOM,
AHIVIMIICCKOM, PYCCKOM fA3bIKax (TI0 YCMOTPEHHIO aBTOpa CTaTbU IEYATAIOTCS Ha OPUTHHAIBHOM SI3BIKC)
KonnuecTBo aBTOpOB HE JODKHO MPEBUIIATH MATH YETOBEK.

TpeGoBanus k 0()opMJIEHHIO HAYYHBIX CTATEI:

* OOBIOM CTaThU HE JOJDKHO OBITH MEHbIIE 3 cTpaHull U He Oombire 10 crpanun (Ha Oymare A4 ¢opmara,
rae ¢ uatepBaioM 1,15 mone ¢ Bepxy 3cm. cHu3y 2,5 cM., cineBa 2,5¢cM. cmpaBa 2cM. absar; 1 cm. 6e3
HyMepaluy CTPaHWHHI 1 IEPEHOCOB) C yUETOM YepTEeKeH, TabHLI, pe3toMe U JINTEPaTyphl.

*CTaThsl OJKHA OBITH BHIMOJHEHA TEKCTOBBIM pepakTopom Word.

* ]It TPY3UHCKOTO TeKCTa JJOJDKHO OBITh UCTIOJIb30BaH mpudr - Sylfaen ,11pt.

*J151s1 aHrIIMICCKOTO U pycckoro Tekcta mpudt - Times New Roman ,11 pt.

* maspanue crathy, 14pt. Bold.

*C mpomycKoM OHOHN cTpOoKH — uMst U pamius aBropa (aBropos). Bold.

*C mpOoITyCKOM OJTHON CTPOKH Hay4HBIE KauecTBa M MeCTo paboTs 12pt.

*C mpoIrycKoM IBYX CTpOK — aHatomus cTatbu 10pt ( He Oompire 500 meyaTHBIX 3HAKOB)

* CIpoIyCKOM OHOHN CTPOKH-COJECP)KaHNE CTaThH.

*C MPOIYyCKOM OIHOM CTPOKU — CIIACOK MCIOJIb30BAHHOM JTUTEPATYPHI, (haMILTHS aBTOPOB, HA3BaHUSA Tpyla

( M3AaTETBCTBO, TOPO/I, TOJI, YUCIIO CTPAHULI, WIITFOCTPAIINN).

*C mpoIycKoM 0JHO# cTpokw, Pestome (Abstract) Ha aHTIMHCKOM SI3BIKE,YTO JOJHKHO COCTOBIIATH MOJOBUHY
CTaThH MPENCTABICHHON HAa TPY3WMHCKOM M PYCCKOM si3bikax (HasBamme cratbu 14 pt Bold; ums u
¢damunus aBropa(os) 12 pt Bold; nayunas crenens, 3Banne, Mecto paboThI, TOpo, ctpana 12 pt, mpudt
Tekcta 12 pt);

* JInst uepTeskel M WILTIOCTPAINK B cTaThe JOJDKeH ObITh ucronk3oBad JPEG mwmu BMP — dopmar.

*MaremaTrueckue GopMyJIbl JOJDKHBI OBITH HCIIOIB30BaHbI Equation perxakropom.

* ABTOp OTBETCTBEHEH 3a COJICP)KaHNEH KAUeCTBO CTAaThH.

*OTHIM aBTOPOM JIOJDKHO OBITH MPEACTABICHO He Oouiee 3 CTaThH.

*CraThs AN TyONWKaUM JOJDKHA OBITH TpelncTaBiieHa Ha Oymare (OOWH SK3eMIDIIp) U B IHOOOM

JJIEKTPOHHOM BHJIE.

*BBIITyCK XypHaJla OCYIIECTBISIETCS 3a CUET aBTOPOB.

* CTOMMOCTD OJHOIi cTPaHHUIBI — 7 Japu. B 3Ty cTOMMOCTH BXOAUT OIMH IK3EMILISIP )KypHAJIa.
JleHe:kHbIII mepeBo/ ocyliecTBIAsIeTCsl Yepe3 Kyraucckuii puiauan TBC 6anka.
GE63TB7524336080100002

JononaurensHo obpamaiTech 10 ajpecy :

4600,KyTtancu, Hleppammnze 53

I'naBublii penakrop: Jloprkunannase Po3za

Ten.:599 23 64 79;577 28 28 54

E-mail: Roza.lortkipanidze@atsu.edu.ge;

Vuenntii Cexperaps: Cantesanze Haraaus
Ten:574 84 82 82

E-mail: natalia.santeladze@ atsu.edu.ge

Baumanwue: OnnadeHHas KBUTAHIMS OTIIPABIISIETCS BMECTE CO CTaThEN
E-mail:agronews 2016@gmail.com
web page: iaa.com.ge
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