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H3yyeHue TOMOJIOrMU POCTKOBBIX TPYOOK Oypoii pskaBUMHBI
HA NIOBEPXHOCTH JIMCTA MIIEHUIbI HA OCHOBE aHAJIM3a
KOH(pokaIbHBIX 3D-n300pakeHuUi
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s usyuenus eeomempuu pocmrogulx mpyoox Oypou  pocaguuHbl
(Puccinia recondita) na nogepxnocmu 1ucma nuleHUybl NPUMeHeH OPUSUHATLHDBIL
n00X00, OCHOBAHHBIL HA NOJYYeHUuU 1 00padbomke KoH@oxanvuslx 3D uzobpasice-
HULl 3APAXCEHHBIX TUCTbES, OKPAUWEHHBIX (yopecyeHmubiMu Kpacumenamu. B
pabome npoananusuposan psao 3D-uz00padicenutl 015 wecmu COpmos MAKoU
NUeHUYbL U COCABNIEHO YUPPOBOe ONUCAHUE PACNONONHCEHU POCTIKOBOU MPYOKU
HA NOGEPXHOCU TUCTA.

Knrwouesvie cnosa: b6ypas powcaguuna, MAzKas NuleHUyd, KOHQGOKATbHAA
MUKPOCKONUS, AHAAU3 U300PAICEHULL.

Studying the topology of brown rust germination tubes on the wheat leaf
surface based on confocal 3d-images analysis
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To study the topology of germinatin tubes of brown rust (Puccinia recon-
dita) on the surface of a wheat leaf, an original approach based on the receipt and
processing of confocal 3D images of infected leaves stained with fluorescent dyes
was used. We analyzed a number of 3D images for six varieties of bread wheat
and compiled a digital description of the location of the germination tube on the
leaf surface.
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Bypas pxxaBumna (Puccinia recondita) mopaxaet JUCThS MIIEHUIII, B pe-
3yJIbTaTe YMEHBIIAETCSI UX CHOCOOHOCTh K (JOTOCHHTE3Y, UTO MPUBOIUT K CHIKE-
HUIO YPO)KalHOCTH MIIeHHIBL. /151 n3yueHus naToreHesa 3Toro 3abosaeBaHus uc-
MOJIB3YETCs IUPOKHUHT KJIACC METO0B CUCTEMHOM OMOJIOTHH, B TOM YHCIIE K KOM-
nbpIOTepHBIe Mojenu [1], KoTopele paccMaTpUBAIOT B3aWMOJCHCTBHE HATOTEH-
pacTeHre Kak KOMIUIEKCHBIH mpornecc. [ n3yueHnss MeXaHn3MOB IaToreHe3a
p’KaBUMHHBIX 3a00JI€BaHUH pacTeHUI WCIIONB3yeTCs aHaInW3 M300paKeHUH Ju-
CTHEB 3apa)KCHHBIX 3E€PHOBBIX KYJBTYD, MOJIYYEHHBIX METOJOM KOH(OKaIbHON
JIa3epHON CKaHUPYIOLEH MUKPOCKOUU [2].

Jlnist M3y4eHust TeOMETPUN POCTKOBBIX TPYOOK Oypoil p>kaBUMHBI Ha I10-
BEPXHOCTH JINCTA MIICHUIBI IPUMEHEH OPUTHHAIBHBIN MOAXO0J, OCHOBAHHBII Ha
morydeHud 1 00paboTke KoH(poKambHBIX 3D M300paKeHni 3apaKeHHBIX JIHCTHEB,
OKpaIIeHHBIX (payopeceHTHBIMU KpacuTemsiMu. OOIacTH IMCTa, B KOTOPBIX OXKH-
JIaTIoCh TIPOsIBIIEHUE Oose3HH, (puKcupoBanuch B 4 % pactBope napadopmanbe-
ruia B TeueHue 3 wim 6ojiee 9acoB U 3aTEM OKpamInBaiuch kpacutensimMu DAPI
(SIGMA), Calcofluor White (SIGMA) u Propidium Iodide (SIGMA). Dtot Habop
KpacuTelel Ha GUKCHPOBAHHOM MaTepualie 00eCIIeuuBaeT J0CTaTOUHO yCTOHIH-
BYIO K BBITOPAHUIO OKPACKY sIJIEp M KJIETOYHBIX CTEHOK JUIS KJIETOK rpuda u pac-
teHus1. [lomyueHHble npenapaTsl 3aTeM ObUIM OTCKaHHPOBAHbI IPU MIOMOIM MHK-
pockomna ZEISS LSM 780 NLO B pexumMe MHOTOKaApOBOTO ckaHupoBaHus. [lox-
60p 06acTH CKaHNPOBAHUS POBOIMIICS UCXOSl U3 HEOOXOAMMOCTH 00ECIEYUTh
BUAMMOCTh BCEX KJIETOYHBIX CTEHOK PAcTEHMs M T'PaHMIl POCTKOBBIX TPYOOK
rpuba. O6pabdoTka u aHanmm3 3D-n300paskeHNH MPOBOAMIACH C TTIOMOIIBIO pa3pa-
0OTaHHOTO aBTOPAMH MPOTPAMMHOTO MOy I Iwiaruaa LSM-W? [3], mo3Bo-
nsromero oopabaTeIBaTh U aHANM3UPOBATH KOH(OKAIBHBIE N300paskeHust Oypoit
PKaBUMHBI Ha JIUCTBSX MIIEHUIIBl. OCHOBHBIMHU 3TanaMH aJrOpPUTMa SBIISIOTCS:
(1) monmy4yenue nHGpOpPMALKMU O TPAUEHTE MMOBEPXHOCTHU JIUCTA, (2) MOIy4YeHUH
ceprH n300pakeHHi: (1) KJIETOYHOH CTPYKTYpHI MUAEPMHUCA JHCTA, (11) TOBEpX-
HOCTH JINCTa C POCTKOBOM TpyOKoM, (iii) pa3sMeTKH-CETMEHTAlUH KJIETOYHOH
CTPYKTYpBI, (iv) pa3MeTKH-CerMEeHTalud MOpP(OJIOrHYECKUX CTPYKTYp rpuda
(cmiopbl, POCTKOBO#M TpyOKH, ammpeccopus), (3) COMOCTaBJICHUE IOTyYCHHBIX
n300pakeHHH ¢ HENbI0 aBTOMaTHYECKOTO M3BJICUEHHSI HH()OPMAIIH O PACIION0-
JKEHUH POCTKOBOH TPyOKHM Ha IIOBEPXHOCTH JIUCTA.

C nomo1pio pa3zpaboTaHHOTO MPOTPAMMHOI0 MOJYJISI TPOaHAIN3UPOBAH
psan 3D-m300pakeHnt A IECTH COPTOB MATKOH IMIIEHUIIB U COCTaBICHO IH(D-
POBOE OITHCAHKE PACTIONIOKEHHUS] POCTKOBOM TPyOKH Ha TIOBEPXHOCTH JIUCTA.

Baarogapuoctu: VccrnenoBanue BBIONHEHO HpW (PUHAHCOBOW MOA-
nepxke PODU B pamkax Hayuroro mpoekrta Ne 17-29-08028. B pabote ucIosib-
30BasCh BeruncnuTesbHbIe pecypebl LIKIT «bronnpopmaTika» npu noajaepxke
6romkerHoro mpoekta Ne 0324-2019-0040-C-01.
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Effect of pre-seeding treatment of seeds with microelements on the yield of
the soybaen variety in the conditions of the Almaty region
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The effect of pre-seeding treatment of soybean seeds with solutions of trace
elements Mo and Co was studied. The largest deviation from the control was given
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