AHOTALIIA

I'poxonbcoka T.M. OnTtumizamiss eJeMeHTIB TEXHOJOrii BHUPOULYBAHHS
magJjii myckatHoi B ymoBax Jlicocreny 3axinHoro — KsamidikariiiHa HaykoBa
mpatlst Ha IpaBax PyKOIHCY.

Hucepraitiss Ha 3700yTTS HAyKOBOro CTymeHs JokTopa ¢urocodii 3a
crietiasibHICTIO 201 — ArpoHoMis. — 3akiaa BUIoi ocBiTH «Iloaiabchkuil 1epkaBHUIMA
yHiBepcute», Kam’suenp-Iloninscpkuit, 2023.

Mertoro HammMx JOCHIDKeHb OyJ0 BHUBYMTH O10JIOT1YHI  OCOOJHBOCTI
BUPOIIYBAaHHS IIABJli MYCKaTHOI. BCTaHOBUTM 3aJ€XHICTh NPOAYKTHBHOCTI
KyJbTYpH B1Jl KOMILIEKCY arpOTEXHIYHMX 3aX0/11B B yMoBax Jlicocremy 3axiHOrO.

JlocnmikeHHsT BUKOHYBalucCh BHpoaoBk 20182022 pokiB Ha JOCIHITHUX
TIsHKaX Kadeapu pOCIMHHUIITBA, CEJEKIlll Ta HACIHHUIITBA 3aKjaay BHUIIOI OCBITH
«IlominbChkuil  JIep>KaBHUM  yHIBEPCUTET», SKI 3Haxomwiucs B M. KaM'sHelb-
IToainbcbkuii, XMEJIbHHUIBKOI 00J1aCTI.

VYnepuie ais ymoB Jlicocteny 3axiiHOTO YKpaiHU BCTaHOBJIEHO: CTPOK CIBOW,
HOPMY BHUCIBY HACIHHSI, CX€MY Ta CTPOK CaJIiHHS, ONMUCAHO (ha3u POCTY Ta PO3BUTKY
POCJIMH IIaBJil MYCKAaTHOi, JOUUIBHICTh 3aCTOCYBaHHS PO3POOJICHUX €JIEMEHTIB
TEXHOJIOT1i BHUPOIIYBaHHS IaBJIi MYCKaTHOi, MNPOBEIEHO €EKOHOMIYHY OLIHKY
TEXHOJIOT1i BUPOITYBaHHS AOCTIIKYBaHHUX (DaKTOPIB.

3aknananoch JABa JABOX(AKTOPHUX AOCTHIAM. Y TMEpUIOMY JOCI]IAl BHBYAJIM:
PO3MHOKEHHSI HACIHHSM Y BECHSIHUU, JIITHIM CTPOK C1BOU; HOpMY BHUCIBY (4 KT; 6 KT;
8 kr; 10 kr.)

Y napyromy pgociiii BUBYAIU: PO3MHOXKEHHS KOPECHEBHUIAMU Yy BECHSHHIM,
OCIHHIM CTpOK camiHHs 3a cxemu (30x45 cm; 45%x45 cm; 45%60 cm; 60%60 cMm)

BcranoBneHo, 1o HalBUIIUA MOKA3HUK CXOXOCTI 95% 3alie)XHO BiJl CTPOKY
CiBOM Ta HOpPMHU BHCIBY HaciHHS OyB 3a BECHSIHOT'O CTPOKY CiBOM 1 HOPMH BHCIBY
HaciHHSA 8 Kr/ra, a HaWMCHIIMHA IMOKa3HHK CXO0XXOCTi 72% OTpHMaHO 3a JIITHHOTO
CTpOKY ciBOM Ta HOpMHU BUCIBY 10 Kr/ra.

JlociakeHo, o TPUBANICTh a3 POCTY 1 PO3BUTKY IIaBJIii MyCKaTHOI 3aJI€KUTh
BiJl HOPMHM BHCIBY HACIHHSI 1 CTPOKY CIBOM MPOTATOM IEPIIOro Ta JAPYroro pokiB

Bererailii pociauH. TpuBamicTs niepioay ¢a3u IBITIHHS 32 BECHIHOTO CTPOKY CIBOH Y



2-i1 pik Bererauii 3a HOPMH BHCIBY HACIHHA 8 KI/ra y BECHSHHUH CTpPOK CiBOM
cTaHoBwmIIa BiJ 33 100U, 110 MOPIBHSAHO 3 KOHTpoJsieM (6 Kr/ra) 301ibimioch Ha 3,1%,
a 3a JITHhOTO nepioa (a3u nBiTIHHA cTaHOBUB 30 110.

B pesynbTaTi croctepekeHb Ta OOMIKIB BH3HAYEHO, IO BIDKWBAHHS IIABIii
MYCKaTHOI 3aJIe’)KHO BiJI CTPOKY CIBOM Ta HOPMH BHCIBY HACiHHSI BIPOJIOBX POKIB
JOCTIKEHb 3HAaX0WIOoCh B Mexkax Big 90 no 97%. HaitnoBmmii nepion TpuBanocTi
¢a3 pocTy 1 pO3BUTKY POCJHMH IIaBJii MyCKaTHOI BiAMIueHO Ha 2-¥ pik BereTarlii. Ha
dbopMyBaHHS BEJTWYMHU IMOKA3HHUKIB MPOJYKTHUBHOCTI POCIHH, TaKMX SIK: KIJIBKICTb
KBITOK Ha POCIHMHI, Maca CYIBITh, Maca JIMCTKIB Ta Maca POCIMHU OUIbLINUI BIUIUB
Maja HOpMa BHCIBY HAClHHA 8 Kr/ra 3a BECHSHOTO CTpoKy ciBOW. Kopensiiiiawuii
aHaJIi3 MOKa3as, IO 3B’ 530K MK BUCOTOIO POCIIMH Ta MacO0 POCIUH 3a BECHSIHOTO Ta
JITHBOTO CTPOKIB CIBOM € CWJIBHUM, OCKUIbKH 1=0,99. AHaNOTiYHy TEHIEHIIIIO
MOKa3aB 3B’SI30K MK KUIBKICTIO KBITOK (IITYK HAa POCIWHI) Ta Macow CYIBITh. |
TaKOX 3aJICKHOCTI MIXK MAcOI0 POCJIMHHU Ta MAacolO JIMCTKIB KOPEJSIIIMHOTO aHaTi3y
3a BECHSTHOTO 1 JIITHBOT'O CTPOKY CiBOM € cunbHUMU (1 =0,99).

JlocnmiKeHHSIMA ~ BCTAHOBJIEHO, 110 ONTUMAJIbHOIO TUIOMICI JIMCTKOBOTO
amapaTry XapakTepHu3yBaJUCh POCIUHH 32 BECHSHOIO CTPOKY CiBOM HOPMOKO BHUCIBY
HaciHHA § Kr/ra , a MIHIMaJbHOIO — 3a JIITHBOTO CTPOKY HOPMOIO BHUCIBY 4 Kr/Ta.
[Tnoma nucTKiB masiii MyckaTHOi ctaHoBuia 32,2—37,1 THC. Mz/ra, a 3a JITHBOTO —
31,9-36,3 Tc. M’/ra. Ha (opMyBaHHS IUIOm JIMCTKOBOTO amapaTy HaHOimbLImit
BIUTUB 3a0€3MEUUB BECHSHHMM CTPOK CaaiHHSA 3a cxemor 45%x60 cM, NOKa3HUK
3HAXOMMBCA B Mexax 34,0-32,4 Trc. M°/ra, 10 MEPEBHIIYBaT0 KOHTPOIBHHI BapiaHT
(45%x45 cm) Ha 2,99-1,94%. Illomo ociHHBOTO CTPOKY CiBOM BIUTHB (hakTOpiB OyB
MEHIIIHH, 3HAYEHHS KOJIMBAINCh B Mexax 29,0-30,2 tic. M*/ra.

HaiiBummii mnoka3HUK (OTOCHUHTETUYHOTO TMOTEHIIay MPOTArOM pOKIB
nocIimKens cranoBuB 611,3 Trc. M°X 1i6 / ra 3a BECHSHOTO CTPOKY CiBOHM HOPMOIO
BUCIBY HaClHHS 8 Kr/ra.

OnTuManbpHe 3HAUYCHHS MOKa3HWKa (POTOCHUHTETUYHOTO TTOTEHINATY 3aJIeXKHO Bij
CTPOKIB i cxeM camiHHs oTpuMaHo 545,3 Tuc. M°x mi6 / Ta 3a cxemu (45%60 cM) y

BECHSHUMU CTPOK (Ipyra JeKajia KBITH).



BcranoBieno, mo ypoxaiHICTh CylBITh 1-ro poky Beretailii Oyna B Mexkax
1,06-2,07 1/ra; 2-ro poky Beretaiii — B Mexax 3,31-5,21 T/ra 3ajeXHO B CTPOKY
ciBOM Ta HOPMHU BHCIBY HaciHHS. B cepemHbOMYy 3a pOKH JOCHIIKEHb ONTHUMAJIbHI
3HaueHHs yposkanHocTi 4,31-5,21 1/ra chopMyBanm MOCIBU BECHSIHOTO CTPOKY CiBOU
HOPMOIO BHCIBY HAcCiHHS 8 Kr/ra, 1o MepeBHUIyBajo KOHTposb (6 kr/ra) Ha 3,1 —
10,6%.

JlocipKeHHSIMU TOBE/ICHO, 10 Ha (JOpMYBaHHS YpOKAMHOCTI CYLBIThH HIABIil
MYCKaTHO1 JPYyroro poKy Bereraiii Majna BIUIMB CXeMa CaJiHHA KOPEHEBUIIAMH.
OnTuManpHl MOKa3HUKH ypokaiHocTi 4,21-5,11 1/ra oTtpumano 3a cxemu (45%60
CM) 3 TIEPEBUIIICHHSIM KOHTpPOJIO (45%45 cm) Ha 2,93— 17,5%.

BcTaHoBneHO 3aleXHICTh YPOXKAMHOCTI 3€JI€HOI MacH IaBJiii MYCKaTHOI Bij
JOCIIKyBaHUX YMHHUKIB. B cepennbomy 3a 2019-2022 poku HalBUIIMI MOKa3HUK
ypoxaitHocTi — 16,2 T/ra OTprUMaHO 3a BECHSHOI'O CTPOKY CIBOM HOPMOIO BUCIBY
HaciHHS 8 Kkr/ra, mo Ha 14,5 % mnepeBUIIMIO KOHTPOJbHUM BapiaHT. MiHIMalIbHE
3HaueHHa 12,9 T/ra copMyBaiau MOCIBH JITHBOTO CTPOKY CIBOM HOPMOIO BHUCIBY 4
Kr/ra.

JlocnmipkeHHsl BIUIMBY CXEM CaJlHHA 3a PI3HUX CTPOKIB IMOKa3adu 1CTOTHHI
BILTUB (PAKTOPIB HA ypOXKANHICTh 3€JICHOT MaCH I1aBJiii MycKkaTHOi. BcTaHoBieHO, 1110
YPOKaMHICTh 3€JICHOI Macu BIPOAOBXK POKIB JOCIIIKEHb 32 BECHSHOTO CTPOKY Ta
cxemu (45%60) 3naxoaunach B mexax Big 15,0—13,8 1/ra, mo na 4,7-11,1 % OGinbiie
BiJI KOHTPOJIIO, a HaWMEHIIWH ToKa3HUK craHoBuB 13,1-11,1 T/ra 3a OCIHHBOTO
CTpOKY Ta cxemH cajiHHs (30x45).

B cepenmnboMy 3a poku moCHiKEHb YMOBHUU 30ip edipHOi omii 3 CyIBITH
1aBJii MyCKaTHO1 3aJIeKHO B1Jl CTPOKIB C1BOM 1 HOPMH BHUCIBY HACiHHSI 3HaXOJUBCS B
Mexax 8,86—6,15 kr/ra. 3a pe3yapTaramMu JOCHTI)KEHb BUBHAUYECHO, 10 YMOBHUH 301p
edipHOi 0ii 3 CYIBITH IIaBJIi MyCKaTHOI 32 BECHSIHOT'O CTPOKY CiBOM HOPMOIO BHUCIBY
HaciHHS 8 Kr/ra craHoBuWB Bin 16,9 no 17,9 kr/ra, 1mo mnepeBUIyBaJI0 KOHTPOJIb
BigmosigHo Ha: 18,0 Tta 20,2%.

B pesynbrari mpoBeneHUX JOCTIIKEHb BU3HAYEHO, 1110 YMOBHUMN 301p edipHOI
0JIii 3 CYLBITh POCIMH IIABIIi 3aJI€KHO Bl CTPOKIB CaJiHHS Ta CXEM KOJIMBABCS B

Mexax Bif 8,8 kr/ra 1o 16,1 xr/ra. OnTumanbHi 3HaYeHHS 0yJIM 32 BECHSIHOTO CTPOKY



camiHHs cxemoto (45%60), mo cranoBwio 15,2—-16,1 xr/ra, 3 MepEeBUIICHHIM
KOHTpoutro Ha 19,1-22,6%.

OO6mik ymoBHOTO 300py e(dipHOi 0dii 3 JUCTKIB IIABJIT MYCKAaTHOI IOKa3aB
3aNeKHICTh BiJ] CTPOKY CIBOM Ta HOPMH BHUCIBY HaciHHS. Tak, B CepeJHbOMY 3a POKU
JOCITIDKeHb ONTHUMaJIbHUM BHXiA OJii 3 rektapHoi miomny mnociBy 14,0-15,4 kr/ra
OTPMMAHO 3a BECHSHOTO CTPOKY CiBOM HOPMOIO BHUCIBY HaciHHA 8 Kr/ra,
MIePEBUIIIEHHS KOHTPOJII0 cTaHoBuio 24,8—25,9 %

JlocmDKeHHsT TMOoKas3alik, 10 YMOBHHUN 301p edipHOi 0jii 3 JHUCTKIB IIaBIIii
MYCKaTHOI 3aJIe)KHO B1JI CTPOKY Ta CXEMH CaJIHHS 3HAXOJMBCS B Mexax BiJ 12,5 1o
6,7 kr/ra. OnTUManbHI MOKa3HUKM OTPUMAHO 3a BECHSHOIO CTPOKY CaIiHHS 3a
cxeMoro (45%60).

Po3paxyHku  €KOHOMIYHOI  €(EeKTHBHOCTI  CBII4aTh MHpo  Te, IO
HAUTPUOYTKOBIIIUM BHUSBUBCS BECHSHUU CTPOK CIBOM 32 HOPMH BHCIBY HACiHHS 8
KI/Ta, YMOBHO YUCTUHI NMPUOYTOK Ha IbOMY BapiaHTi ckiaB 155 160 rpu/ra, mo Ha
14,3% Oinbliie Bl KOHTPOJIIO, a piBeHb peHTabenbHocTI — 226,8%.

MakcumanbHU eKOHOMIYHUI e(eKT MmoKa3aB BapiaHT cXxeMmH caiiHHs (45%60)
3a BECHSHOTO CTPOKY CaJiHHS 3 piBHEM peHTadenbHocTi 62,9%, TOOTO 3
NEpPEBUILICHHSAM KOHTpOoJt0 Ha 9,0%.

Knwuoegi crosa: masmnis MycKkaTHa, HOpMa BUCIBY, CTPOK CiBOM, cXeMa CaJiHHS,
CTPOK CaJlIHHSI, CXOXICThb, BHMJ)KMBAaHHS, IUIOIIA JIMCTKIB, YPOXKalHICTh CYLBITH,

ypOXKaHICTh 3e7IeH0T MacH, edipHa oJisl, CKOHOMIYHA €(PEKTUBHICTD.

ANNOTATION
Hrokholska T.M. Optimization of the elements of the technology of growing
clary sage in conditions of the western forest-steppe - Qualification scientific work

on the rights of the manuscript.



Dissertation for obtaining the scientific degree of doctor of philosophy in
specialty 201 Agronomy. Higher educational institution «Podillia state university»,
Kamianets-Podilskyi, 2023.

The method of our research was to study the biological features of growing clary
sage. To establish the dependence of crop productivity on the complex of
agrotechnical measures in the conditions of the western forest steppe.

Research was carried out during the years 2018-2022 at the research sites of the
Department of Plant Breeding, Breeding and Seed Production of the Higher
Education Institution «Podillia state university», which were located in the city of
Kamianets-Podilskyi, Khmelnytskyi region.

For the first time, for the conditions of the western forest-steppe of Ukraine, the
following were established: the sowing period, sowing rate of seeds, the scheme and
planting period, the growth and development phases of clary sage plants were
described, the expediency of using the developed elements of the clary sage growing
technology, an economic assessment of the researched growing technology of the
factors was carried out.

Two two-factor experiments were conducted. In the first experiment, we
studied: reproduction by seeds in the spring and summer sowing period; sowing rate
(4kg; 6kg; 8kg; 10kg.) In the second experiment, we studied: reproduction by
rhizomes in the spring and autumn planting periods according to schemes (30x45cm,;
45%45 cm; 45%60cm; 60x60cm)

It was established that the highest germination rate of 95%, depending on the
sowing period and the rate of seed sowing, was during the spring sowing period and
the seed sowing rate was 8 kg/ha, and the lowest germination rate was 72% obtained
during the summer sowing period and the seeding rate was 10kg/ha.

It has been investigated that the duration of the growth and development phases
of clary sage depends on the rate of seed sowing and the sowing period during the
first and second years of plant vegetation. The duration of the flowering phase period
during the spring sowing period in the 2nd year of vegetation at the seed sowing rate

was 8 kg/ha in the spring sowing period was from 33 days, which compared to the



control (6kg/ha) increased by 3.1%, and for the summer period of the flowering phase
was 30 days.

As a result of observations and records, it was determined that the survival of
clary sage, depending on the time of sowing and the rate of sowing of seeds, during
the years of research was in the range from 90 to 97%. The longest period of duration
of growth and development phases of clary sage plants was noted for the 2nd year of
vegetation. The seed sowing rate was 8kg/ha during the spring sowing period had a
greater influence on the formation of plant productivity indicators, such as: the
number of flowers per plant, mass of inflorescences, mass of leaves and plant mass.
Correlation analysis showed that the relationship between plant height and plant mass
during the spring and summer sowing periods is strong, as r=0.99. A similar trend
was shown by the relationship between the number of flowers (pieces per plant) and
the mass of inflorescences. And also the correlation between plant mass and leaf
mass in the spring and summer sowing period is strong (r = 0.99).

Research has established that the optimal area of the leaf apparatus was
characterized by plants during the spring sowing period with a seed sowing rate was
8kg/ha, and the minimum - during the summer season with a seed sowing rate was
4kg/ha. The area of clary sage leaves was 32.2-37.1 thousand m2/ha, and in summer
it was 31.9-36.3 thousand m2/ha. The spring planting period according to the 45%60
cm scheme had the greatest influence on the formation of the area of the leaf
apparatus, the indicator was in the range 34.0-32.4 thousand m2/ha, which exceeded
the control option (45%45 cm) by 2.99— 1.94%. Regarding the autumn sowing period,
the influence of the factors was smaller, the values ranged from 29.0 to 30.2 thousand
m2/ha.

The highest rate of photosynthetic potential during the years of research was
611.3 thousand m2xdays/ha during the spring sowing period with a seed sowing rate
was 8kg/ha. The optimal value of the photosynthetic potential indicator, depending
on the terms and planting schemes, was 545.3 thousand m2xdays/ha for schemes
(45x60 cm) in the spring term (second decade of April).

It was established that the yield of inflorescences in the 1st year of vegetation
was within 1.06-2.07t/ha; In the 2nd year of vegetation - within 3.31-5.21 t/ha,



depending on the time of sowing and the rate of seed sowing. On average, over the
years of research, the optimal yield values was 4.31-5.21t/ha were formed by crops
of the spring sowing period with a seed sowing rate was 8kg/ha, which exceeded the
control (6kg/ha) by 3.1-10.6%.

Studies have proven that the formation of the yield of salvia inflorescences in
the second year of the growing season was influenced by the scheme of planting with
rhizomes. Optimum yield indicators were 4.21-5.11t/ha were obtained for schemes
(45%60 cm) with an excess of control (45x45¢m) by 2.93-17.5%.

The dependence of the productivity of the green mass of clary sage on the
studied factors was established. On average, for the years 2019-2022, the highest
yield rate was 16.2 t/ha obtained during the spring sowing period with a seed sowing
rate was 8kg/ha, which exceeded the control option by 14.5%. The minimum value
was 12.9t/ha formed by crops of the summer sowing period with a seeding rate was
4kg/ha.

Research on the influence of planting schemes for different periods showed a
significant influence of factors on the yield of the green mass of clary sage It was
established that the yield of green mass during the years of research under the spring
term and scheme (45%x60) was in the range 15.0-13.8 t/ha, which is 4.7-11.1% more
than the control, and the smallest of the indicator was 13.1-11.1t/ha for the autumn
term and planting scheme (30x45).

On average, over the years of research, the conditional collection of essential oil
from the inflorescences of clary sage, depending on the sowing period and seed
sowing rate, was in the range 8.86—6.15kg/ha. Based on the results of research, it was
determined that the conditional collection of essential oil from the inflorescences of
clary sage during the spring sowing period with a seed sowing rate was 8kg/ha from
16.9 to 17.9kg/ha, which exceeded the control by: 18.0 and 20,2% respectively.

As a result of the conducted research, it was determined that the conditional
collection of essential oil from the inflorescences of sage plants, depending on the
planting dates and schemes, ranged from 8.8kg/ha to 16.1kg/ha. The optimal values
were during the spring planting scheme (45x60), which amounted to 15.2—-16.1kg/ha,
with an excess of control by 19.1-22.6%.



Accounting for the conditional collection of essential oil from the leaves of clary
sage showed a dependence on the time of sowing and the rate of seed sowing. So, on
average, over the years of research, the optimal yield of oil from a hectare of sowing
area was 14.0-15.4kg/ha obtained during the spring sowing period with a seed
sowing rate was 8kg/ha, the excess of control was 24.8-25.9%

Studies have shown that the conditional collection of essential oil from clary
sage leaves, depending on the period and planting scheme, was in the range from 12.5
to 6.7kg/ha. Optimal indicators were obtained during the spring planting period
according to the scheme (45x60).

Calculations of economic efficiency indicate that the most profitable was the
spring sowing period at the seed sowing rate was 8kg/ha, the conditional net profit on
this option amounted to 155,160 uah/ha, which is 14.3% more than the control, and
the level of profitability is 226.8%.

The maximum economic effect was shown by the variant of the planting scheme
(45%60) during the spring planting period with a level of profitability was 62.9%,
with an excess of control by 9.0%.

Key words: clary sage, sowing rate, sowing period, planting scheme, planting
period, germination, survival, leaf area, inflorescence yield, green mass yield,

essential oil, economic efficiency.



