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AHHOTANUA

[MonoxxutenbHOE BIMSIHIE HAHOYACTHIL HA POCT U Pa3BUTHE PACTEHHH IMIICHUIIBI U IPYTUX BUIOB [TO3BOJISIET TOBOPHTh
0 BO3MOXKHOCTH HMX HCIIONB30BaHUS I YIPaBIeHUS (DU3HOIOTMYECKMM COCTOSIHUEM pacTeHuil. B HaydHO#
JIMTEpaType O4YeHb MAJI0 CUCTEMAaTHYECKUX CBEIEHHUI 0 (hOpMHUPOBaHNH (POTOCUHTETUYECKOTIO amIapaTa, KaK IIIaBHOM
COCTaBIISIFOLIECH, KOTOpasi 00YCIIOBIIMBACT HAKOILUICHHE OpraHYecKoro Bemectsa. B paboTe mccnenoBany BiIvsHUE
TIPUCYTCTBHS HAHOYACTHI] OKCHIA IMHKA B KOHIIEHTpanusix 5, 10 u 20 Mr/i Ha 00pa3oBaHue MATMEHTOB (DOTOCHHTE3a
B (DOPMHUPYIOIINXCS JIUCTHSIX MPOPOCTKOB MIICHHUIBL. [N mepeBoia OKcha LMHKA B PACTBOPHMOE COCTOSTHUC
UCTIONTb30BAJIM XENATUPYIOLIMI areHT — TPWIOH b. Y cTaHOBIIEHO, YTO MUHUMAIBHOE YBEJIMUEHUE COCTaBUIO 12% st
xyopodusiia a npu KoHueHTpauuy Hanodactuil (HY) B 5 mr/n, B To Bpems kKak HanboJiee 3HAYHTEIBHOE YBEITHUCHHE
HaOJTrOIATH B cofiepykanmu Xstopoduimia b, kotopoe cocrapmno 51-52% npu KoHIIEHTpaImsax pearedta B 5 u 10 mr/i.
W3meHeHne conepkaHusl KapoTHHOWJIOB TAoKe OBUIO BBICOKMM, HO BapbHPOBAJIO B MEHBILIEH CTETICHH, YeM
conepranue GopM xsopodmiia. CpaBHEHHE C pe3yJIbTaTaMy APYTHX aBTOPOB IMOKA3BIBAET HX CXOJICTBO B OTHOIICHUH
TaKUX PACTeHUH Kak JIEH, apaxKc, MOpHUHIa. B To jxe BpeMsi py MakCHMaJIbHON KOHIIEHTPALMK HAHOYAaCTHUI] B Cpefie
(20 mr/m) HAOMFOIATTM CHIDKEHUE COZIEpyKaHus BCeX MMTMEHTOB (poTocuHTe3a. [Ipr 3TOM BCe BeTMUIMHBI BCe Jke OBLTH
BBIIIIE, YeM B KOHTpoIe. M3ydeHne ocoOeHHOCTEH COCTOSIHYSI TMTMEHTHON CHCTEMbI (POTOCHHTETHYECKOTO ammapara
B YCJIOBHSIX 3KCIIEpPHMEHTA IPOBEICHO BIEpBbIe. VccienoBanus MOKas3aid, YTO COOTHOLIECHHE (opM XJIopodiiia B
YCITOBHSIX SKCTIEPUMEHTA MEHSUIOCh, 2 IMEHHO: CHIKAIOCh B pucyTeTBud 5 1 10 mr/n HY ZnO, Ho npubmmKanock k
KOHTPOJTIO TIPY MaKCUMAITLHOM KOHIIeHTpaliy peareHta B 20 mr/n. OpraHuzanuis (OTOCHHTETHYECKOTO ammnapara
0Ka3aJ1ach BBICOKO YCTOWYMBOM, IIOCKOJIBKY COOTHOILIEHHE 3€JIEHBIX U KEJITHIX IMTMEHTOB MEHSUIOCh HE3HAYNUTEIILHO
(+2%). Momst MMTMEHTOB B COCTaBE CBETOCOOMPAIOIIEr0 KOMIUIeKca B mpucyTcTBur HY OKcHma IMHKA TakkKe
OKazajack 0oJiee BHICOKOH, YeM B KOHTPOJIGHOM BapHaHTe.
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Abstract

The positive impact of nanoparticles on the growth and development of wheat and other plant species suggests their
potential application in managing plant physiology. The scientific literature provides little systematic information on
the formation of the photosynthetic apparatus, the main component responsible for the accumulation of organic
matter. This study examined the effect of zinc oxide nanoparticles at concentrations of 5, 10, and 20 mg/L on the
formation of photosynthetic pigments in developing seedling leaves of wheat. A chelating agent, Trilon B, was used
to soluble zinc oxide. A minimal increase of 12% was observed for chlorophyll a at a nanoparticle (NP) concentration
of 5 mg/L, while the most significant increase was observed in chlorophyll b content, reaching 51-52% at reagent
concentrations of 5 and 10 mg/L. The alteration in the carotenoid content was also high, but varied to a lesser extent
than the content of chlorophyll forms. Comparison with the results of other authors shows their similarity in relation
to such plants as flax, peanut, and moringa. At the same time, at the maximum concentration of nanoparticles in the
medium (20 mg/L), a decrease in the content of all photosynthetic pigments was observed. However, all values were
still higher than in the control. The study of the features of the pigment system of the photosynthetic apparatus under
experimental conditions was conducted for the first time. Research has shown that the ratio of chlorophyll forms
altered under experimental conditions, namely: it decreased in the presence of 5 and 10 mg/L ZnO NPs, but
approached the control at the maximum reagent concentration of 20 mg/L. The organization of the photosynthetic
apparatus turned out to be highly stable, since the ratio of green and yellow pigments altered insignificantly (+2%).
The proportion of pigments in the light-harvesting complex in the presence of zinc oxide NPs also turned out to be
higher than in the control variant.
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