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Kpim Toro ¢axiBiii opranizaiiii JOKJIaIal0Th YUMaJi 3yCHILISA 0 1HGOpMAIIiitHO
po3’sicHioBasibHOI  poOotn  [3]. Ekcmeptu I'O  cnpusioTh  ITiABHIICHHIO
¢(eKTUBHOCTI pOOOTH y TpOMajJi dYepe3 KOHCYJIbTYBAaHHS, JIOIIOMOIOI0 B
opranizaiii iHpopMariiiHoi KaMmmaHii, 3adydeHHSAM (axiBI[iB JO HaBYAHHSI Ta
MiIBUIEHHS KBamidikaii, iHGOpMyBaHHSAM TPO MOMXKIUBOCTI 3aTy4CHHS
TPaHTOBUX KOIITIB Ta JOMOMOIOI0 Yy MiATOTOBII MPOEKTHUX MPOMO3ULINA IS
y4acTi y KOHKypcaX, HampaBJICHHX Ha MPOTUIIl JOMAalIHbOMY HAaCUIILCTBY.
3a cnpusnas ['O Oyno BiakpuTo BijilieHHS KOHCYJIBTAaTUBHOI CIYXOU
PiBHeHCBKOI 0OsacHOi paau y M. PiBHe, jAe¢ mocTpakaail BijJ JIOMallHbOTO
HAaCUJIbCTBA MOXYTh OC3KOIITOBHO OTPUMATH 1H(OpMaIIiiiHy, IICUXOJOTIYHY Ta
IPaBOBY JIOTIOMOTY.

Takum 4uHOM, pOJIb TPOMAJICHKUX OpraHi3alliil y MojoJjiaHHI MpoOIeMu
HACHJILCTBA HAJl )KIHKOIO € JOCTaTHBhO e(PeKTUBHOIO. B TO¥1 ke "ac 3aaumraeTbCs
aKTyaJIbHUM pO3rOPTaHHS MAISUIBHOCTI TPOMAACHKOCTI PIBHEHIIMHU Yy IOMY
HaIPSIMKY.
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Vasyl Krasnoshtan

ANATOMICAL-MORPHOLOGICAL CHANGES IN THE LEAVES
OF GRAIN SORGHUM UNDER THE BIOLOGIZATION
OF CULTIVATION TECHNOLOGY

It is well known that the productivity of grain crops depends on a number
of factors, among which weediness plays a key role [1]. Currently, the classical
method of controlling weed growth is the application of herbicides, without
which no modern agricultural crop cultivation technology can do. However,
herbicides belong to substances with high physiological activity, capable of
influencing not only the vegetation of weeds but also the crops in which they are
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applied [2]. Most of these preparations have a systemic effect, therefore, before
penetrating through the leaves into the plant's endogenous environment and
being transported through the organism [3], they must overcome a number of
anatomical structures — epicuticular wax, cuticle, trichomes, cell membranes,
stomata, etc. [4]. Once inside the plant's internal environment, herbicide can
disrupt the endogenous hormone balance, leading to atypical changes in tissue
formation [5], and causing anatomical and morphological changes in individual
organs [6]. Therefore, the aim of the research was to determine the nature of the
influence of herbicide and biological preparations and their combinations on the
formation of the anatomical-morphological structure of sorghum leaf epidermis.

The anatomical-morphological structure of sorghum (Sorghum bicolor (L.)
Moench), hybrid Milo W, leaves was studied under laboratory conditions using
samples of plants selected from the field conditions.

Field experiments were conducted in sorghum crops using the herbicide
Citadel 25 OD (penoxsulam 25g/l) at rates of 0.6, 0.8, and 1.0 l/ha
(manufacturer — Syngenta AG), plant growth regulator (PGR) Endophyte L1
(auxins, gibberellins, cytokinins — 0.26-0.52%) at a rate of 30 ml/ha
(manufacturer — LLC “VKF "Imptorgservice"”, Ukraine), and the biopreparation
Bioarsenal (fungi Beauveria Bassiana, strain MG 301 (GHA), CFU 2x10%;
Beauveria Bassiana, strain MG 302 (DB-1), CFU 2 x 10%; bacteria Azospirillum
spp. — MG 401, CFU 1.5 x 10'° and Azotobacter spp. — MG 402, CFU 1.5 x 10%°
per 100 g of preparation) at a rate of 800 g per 100 kg of seeds (manufacturer
MycoGold, USA). The experimental variants were arranged systematically in
three replications according to the scheme: without the use of preparations
(control), Citadel 25 OD at rates of 0.6, 0.8, and 1.0 I/ha separately and in
mixtures with PGR Endophyte L1 (30 ml/ha) on the background of pre-sowing
seed treatment with the biopreparation Bioarsenal (800 g / 100 kg) and without it.

Leaves samples were prepared to the examination according to the
common methodic [7] with use of KOCI + KCI solution for bleaching the
samples and glycerin to fixate the preparations.

The investigation of cell quantity and size was carried out using a LEICA-
295 microscope and an eyepiece micrometer MOB-1-15. The coefficient of
morphostructure (Cm), representing the ratio of the number of epidermal cells
per unit leaf area in variants with the application of the tested preparations to the
number of cells in the control variant of the experiment, was determined
according to the methodology described by V. P. Karpenko et al. [8].

Statistical analysis of the results was performed according to the generally
accepted methodology [9] using Microsoft Office Excel 2019 software.

As a result of the conducted research, it was established that the herbicide
Citadel 25 OD, the PGR Endophyte L1, and the biopreparation Bioarsenal
induced changes in the formation of the anatomical structure of sorghum leaf
epidermis. The use of the herbicide Citadel 25 OD at rates of 0.6, 0.8, and 1.0
I/ha resulted in a decrease in the number of cells per unit leaf area by 6, 17, and

- 109 -



HAYKA. OCBITA. MOJIO/Ab. 2024

26 units, respectively, compared to the control I, along with an increase in their
area by 63, 116, and 164 um? and a morphostructure coefficient of 0.98, 0.94,
and 0.91, respectively. This corresponds to the formation of leaf epidermis
structure under reduced competition from weed vegetation and improved
conditions of moisture, nutrition, and lighting.

The lowest number of epidermal cells per 1 mm? of leaf area with the
largest cell size was found in variants where the herbicide Citadel 25 OD at rates
of 0.6, 0.8, and 1.0 I/ha were applied in combination with the PGR Endophyte
L1 on the background of pre-sowing seed treatment with the biopreparation
Bioarsenal. In these variants, the number of cells was lower compared to the
same indicator in variants without the application of PGR and biopreparation by
an average of 10%, or by 34, 44, and 52 cells/mm?. Cell sizes in these variants
exceeded control 1 by 278, 363, and 435 um?, or on average by 34% compared
to variants with the sole application of the herbicide. Additionally, in these
variants, the lowest morphostructure coefficient values (0.88, 0.85, and 0.82)
were found, indicating the formation of a mesomorphic leaf structure
characteristic of high-yielding plants [10].

Thus, during the conducted research, it was established that the
anatomical-morphological structure of sorghum leaves significantly depends on
the level of weed infestation of crops and the application of the tested
preparations. The most productive structure of leaf epidermis with signs of
mesomorphy of the leaf apparatus (morphostructure coefficient 0.82-0.88) is
formed by treating sorghum crops with the herbicide Citadel 25 OD at rates of
0.6, 0.8, and 1.0 I/ha in combination with the plant growth regulator Endophyte
L1 against the background of pre-sowing seed treatment with the biopreparation
Bioarsenal. Under these conditions, the number of cells per 1 mm? of epidermis
decreases compared to the control on average by 15.1%, while their area
increases on average by 60.3%.
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Inna Kpueopyuko

MOXKJIUBOCTI OHJIAHHOBOI'O CEPBICY CANVA
JJIAA CTBOPEHHSA HABYAJIBHUX BIJIEO

VY uudpoBy enoxy, ae Bi3yalbHICTh Ta JOCTYMHICTh M€Jlia € KIFOYOBUMU
CKJIQJIOBUMHU YCHIIIHOI OCBITH, 1HCTPYMEHTH, IO JO3BOJIAIOTH CTBOPIOBATU
e(heKTUBHUIN MEJIaKOHTEHT, CTAal0OTh BArOMUMH JIJIsi OCBITHIX mpakTuk. OauH 13
TakuxX 1HCTpyMeHTIB — Canva, OHJAWHOBUUM CcepBIC, KOTPUH HAJAE 3MOTY
CTBOPIOBATHM BUCOKOSKICHI TpadiuHi Ta BijeoMarepianin. Mu pO3TISTHEMO SK
MoOkeMo BuKopuctatu Canva JJi1 CTBOPEHHSI HaBUAJIbHUX BiI€O Ta SIK1 MepeBaru
BOHA MIPOTIOHYE.

Canva — oHJalH-IHCTPYMEHT, IO J03BOJIIE KOPUCTYyBadaM CTBOPIOBATH
pi3HOMaHITHI TpadidHi Ta Bi3yaibHI Marepiaau 0e3 HEeOOXITHOCTI BOJOJIHHA
HaBUYKaMM poOOOTH 31 CKJIAJHMMM MporpamMaMud a00 HaBUYKaMU JAU3aHHY.
OcHoBHI 1HCTpyMeHTH Canva JiJIsi CTBOPEHHSI BIICOKOHTEHTY BKJIIOYAIOTh B ceOe
mabJoHu i Bifeo, rpadiyHi e€JIeMEHTH, TEKCTOB1 OJIOKH, MYJIbTUMEIiNHI
MOXJIMBOCTI, aHIMaIlii Ta nepexoau (puc. 1) [1].

[Tpoananizyemo, 1110 BXOJAUTH JO OCHOBHUX MepeBar Bukopuctanus Canva
JUIS CTBOPEHHS HaBYAIBbHUX BiJIcOMAaTepialliB:

e Ilpocrora BuMKOpHCTaHHHA, a came uepe3 Te, mo Canva Mae
IHTYITUBHO 3pO3yMiTui iHTep(dEic Ta T03BOJSE HABITh MOYATKIBISM JIETKO
CTBOPIOBATH Bi3yaJIbHUI KOHTEHT.

e Illupokuii BUOIp roroBux MmAaOJOHIB, SKi MPOIOHYE CEpPBIC MJIs
PI3HUX THITIB BiJieoMaTepiaiiB, BiJl Tpe3eHTaIlii 10 iHPpOopMaIitHUX BiJICOPOJIHKIB.

e ExoHoMifl yacy — KOpHCTYyBaui MOXKYTh 3HAUHO 36KOHOMHUTH Yac TIPH
CTBOPEHHI BijcomaTepiaiiB, ockinmpkum Canva no3Bojsie oOpaTh BKE TOTOBI
CJIEMEHTH, A0JIOHU Ta THCTPYMEHTH JJISI IIBUJIKOTO CTBOPEHHS KOHTEHTY.

e PoOora B KOMaHAIi HAJa€e MOXIUBICTh MPALIOBATU CHUIBHO Haj
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