AHOTALIA

Pooicko I I PiBenb (opMyBaHHS 1 MIHJIUBICTh €JEMEHTIB HACIHHEBOI
NPOAYKTUBHOCTI Tpoca mpytomoxionoro (Panicum virgatum L.) B ymoBax
ueHtpanbHoro Jlicocreny Ykpainu. — Kamidikamiiina HaykoBa mpais Ha mpaBax
PYKOITHUCY.

Huceptanis Ha 3700yTTS HayKOBOTO CTYIEHs JoKTopa dutocodii 3a
cnemianbHicTiIO 201  «Arponomisi» (ramy3p 3HaHb 20 “ArpapHi Hayku Ta
npoJ0BoJbCTBO ™). — [lonTaBehKa iep kaBHa arpapHa akajemis MiHicTepcTBa OCBITH
1 Hayku Ykpainu, [lonrasa, 2021.

VY nucepralliiiHiii poOOTI MPEACTaBICHO BUPIIICHHS BaXKJIMBOIO0 HAyKOBOTO
3aBJlaHHs — MIIBHUINEHHS BPOXKaHOCTI MpOca MPYTOMOIiOHOTO MUIIXOM BUBYCHHS
Kpamux IHO3eMHHUX Ta BITYM3HSHHX COPTO3pa3KiB 3a TOCMOIAPCHKO-IIIHHUMHU
O3HAaKaM¥ Ui BHOKPEMJICHHsSI BUXIIHOTO Martepianmy mis cenekiii. JlocmimkeHo
0co0uBOCTI (hOPMYBaHHS BpPOXKAMHOCTI HACIHHS IIpoca MPYTOMOIOHOTO 3a
€JIeMEHTaMH CTPYKTYpU BPOXKAI0 Y 3aJ€kKHOCTI Bl COPTOBOTO CKJIAJy, YMOB
BUPOIIYBAaHHS Ta 3aCTOCYBAaHHS BIIMOBITHUX HAYKOBO-OOTPYHTOBaHUX METOJIMK
BUPOIIYBaHHS.

Ha mepmiomy erami mOCHiPKEHHS COPTO3pa3Ku IMpoca IMPYTONMOI0HOTO 3a
TPUBAJICTIO BETETAIlIHHOTO TIepioay OyiIM pO3MOAIICHI HAa TPYIMU CTHUIJIOCTI:
panabocturii (Menme 149 ni6), cepenubocturii (150—170 ni6), Ta Mi3HBOCTHUTIII
(monany 170 ni6). BusznayeHo, mo copTu Tpoca MPYTOMOAIOHOTO yCiX rpym
CTHUTJIOCTI XapaKTEPHU3YIOThCS BUCOKOI a00 CEPeAHBOIO CTIMKICTIO /IO BHJIATAHHS
MarOTh HalBHIILY TOCYXO0- 1 MOPO30OCTIMKICTh OKpiM copTiB Anamo i Kanmnoy.

3a cTyrneHeM BIIMBY Ha BPOXKAWHICTh HACIHHS COPTIB IMpoca MPyTONo1i0HOTO
€JIEMEHTH TPOJYKTUBHOCTI PO3MOAUIEHO B TMOPAAKY CHagaHHS: TyCTOTa
cTebI0CTO0 — TMapameTpH BosioTi — maca 1000 HaciHMH — BHCOTa POCIWH. 3-
MMOMDK COPTHMEHTY IIpoca MNPYTONOMIOHOTO 3 BHCOKHMMH TIOKa3HUKAMH
aJanTUBHOCTI Ta BPOXKAWHOCTI BUOKpeMJieHO coptu KeliB-iH-pok, CaHOypcT, B

MEHIII Mipi, ajie Ha BUCOKOMY piBHI — copTu Kaptpamxk 1 DopecOypr.



3a NOKa3HMKaMH IJIACTUYHOCTI, CTA0LIBHOCTI Ta BPOKAMHOCTI HACIHHS
COpPTO3pa3KH Mpoca MPyTONoAiI0HOI0 YMOBHO MOJUIEH] Ha Tpu rpynu. Jlo mepioi
rpynu BinHeceHO copTo3pasku KeiiB-iH-pok, lenrep, Kapramxk, PopecOypr,
bneksenn 1 [latginaep BigHOCATHCS 10 BUcOKOBpoxaitHux (307,2—-340,5 kr/ra), Ta
XapaKTEePU3YIOThCSd HU3BKOI IUIACTHUYHICTIO Ta BUCOKOI cTabuibHICTIO. L1
COpPTO3pa3KM 3[1aTHI 3a0€3MeYUTH BUCOKY Ta CTAOUIbHY BpOXKAWHICTh HACIHHS B
IPYHTOBO-KJIIMAaTHYHMX yMOBaX IeHTpanbHoro Jlicocteny. [lo napyroi rpymwu
BITHECEHO COPTO3pa3KH Mpoca MPYTOMOAIOHOTO SIK CepelIHbOBPOXKAIHI 32 MacoI0
HaciHHs (215,4-286,1 kr/ra): lllentep, CanOypcet, Ta JlakoTa, 1110 MatOTh CEpEeIHIMI
piBEHb TMpOsIBYy TE€HOTUNOBOro edekry. Jo Tperboi TIpynu HajlexaTh I1HIII
copro3pasku: HeOpacka, Kanmoy Ta Anamo (ypo>XKallHICTh HACIHHSA MEHIIE
120,0 kr/ra), o xapakTepu3yrThCsl HU3bKUM IPOSIBOM T€HOTUITIOBOTO €(hEKTY.

Ha npyromy etami qocimiiyKeHHS 32 BABYCHHS Kpalux copTo3paskiB KeliB-iH-
pok (ym. ct.), 3opssHe, Mopo3ko Ta JliHis 1307 BcTaHOBIEHO, IO KUIBKICHI
MOKa3HUKU TEHEpPaTHUBHOI YACTUHU POCIHH IMpoca NPYTOMOAIOHOTO BHOCSTH
3HAYHUM BKJIQJ Yy PIBEHb BpPOXKAWHOCTI HACiHHA. YPOXXKaWHICTh HACIHHS
JOCIIIJDKYBAaHUX COPTO3pa3KiB 3a Koe(ilieHTOM AeTepMiHallii o3Haku (d) 3a1eXuTh
Ha 53-59 % Bix KUTBKOCTI TJIOUOK TEPIIOTo MOpsAKy, Ha 48—52 % — Big KUTBKOCTI
Bosioter, Ha 12—21 % — Bixm KpymHOCTI HaciHHS, Ta Ha 6—12 % — BiJ JOBXHHU Ta
IITUPUHHU BOJIOTI.

Busisneno coprospasku 3opsHe 1 Jlinig 1307, mo manu HalcTaOUTbHIIIAN
mposiB 3a mokasHukoM Macu 1000 maciHuH. Ile# moka3HUK MaB CepeHii BIUIUB 3a
Koe(DIIiEHTOM KOpemsllii Ha BPOXKAWHICTh HACiHHS copTo3paskiB 3opsHe 1 JIiHii
1307. Tami copto3pasku manmu cepennid (Moposko) Ta 3Haunwmii (KeiB-iH-pok)
Koe(dimieHT Bapiairii 3a JaHUM MOKa3HUKOM.

Bcranosneno, mo copro3pasku 3opsiae 1 Jlinis 1307 dbopmyroTh BUCOKWHN
piBeHb BpOXAMHOCTI Ta BHXIJ CXOXOTO HaciHHA B poku, mo 3a [TK
XapaKTEepU3yBaBCs SIK MOCYIILIMBI Ta ONTUMAaNbHI, 1HIII COPTU MOPIBHSHO BHCOKY

HaCIHHEBY NPOIYKTUBHICTH 3a0e3neuyBanu y poku 3 ' TK 6nuzbkum 10 1.



3a CTyneHeM €KOJIOT1YHOI MJIACTUYHOCTI MOKAa3HUKIB YPOKAMHOCTI HACIHHS
(6impme 0,5 T1/ra) Ta MWoro kpymHocti (Outemie 1,5 1) Hallkpally CyMICHICTb
CTaOUTLHOCTI 3 BUCOKUM MPOSIBOM T€HOTUIIOBOTO €(eKTy JaHUX O3HAK 3a0e3MeUMIH
coOpTo3pa3ku npoca npyronoaionoro 3opsiue ta Jlinig 1307.

3a TOKa3HWKaM{ BETeTaTHMBHOI Ta TEHEPATUBHOI YACTHHH POCIUH
BUOKpEeMJICHO copTo3pa3ku 3opsHe Ta Jlinis 1307 He3anexHO BIiT YMOB
BUPOIIYBaHHS.

Buokpemneno copro3pasku 3opsine Ta Jlinis 1307, sxi popmyroTs BaroBute
HACIHHSI, BUCOKY HACIHHEBY BPOXKaWHICTH (Outbie 250 Kr/ra) CXOXKOro HaciHHS
(6mu3bko 65 %) Ta MOXYTh OYyTH BUKOPHUCTaHI B MOJANbIIINA CeNleKIiiHIi poOoTi
JUISL CTBOPCHHS 1 PO3IIMPEHHS COPTHMEHTY Tmpoca mnpyronoaionoro. Illo B
NIEPCIICKTUBI JT03BOJIUTH 0€3 JI0JaTKOBUX 3aTpaT OTPUMYBATH SKICHUI HACIHHEBHM
Marepiaj, 3aKJIaIaTi HOB1 €HeproruIaHTallil 111 BUpOOHUIITBA O10MacH POCIIUH ISt
€HEPreTUYHMX LJIeH Ta JOJATKOBI MPOIAYKTH JJIsl PI3HUX raixy3eil MpoOMUCIOBOCTI.

JUist  pO3IIMpEHHsST COPTOBOTO PIZHOMAHITTS Ta OTPUMAaHHS HACIHHEBOI
BPOKAMHOCTI Mpoca MpyTonoaioHoro Ha piBHIi, a0o Oiabine 0,5 T/ra (BpOKaWHOCTI
cyxoi Oiomacm 14,5 T/ra) B  ymoBax IueHTpaidbHoro JlicocTtemy
YKpaiHu peKOMEHJ0BAHO:

- SIK BUX1THMH MaTepiall JJIsl CEeNIeKIlii 3a KOMIIJIEKCOM TOCIIOAapChKO-IIIHHUX
O3HaK BUKOPHUCTOBYBAaTH yKpaiHChKi copTu: 3opsine, Jlinito 1307 ta copro3pasku
iHO3eMHOr0 TToXokeHHs — KeliB-iH-pok Ta Kapramxk;

- K JDKEpesa BHCOKOI HACIHHEBOI MPOAYKTHBHOCTI BUKOPHCTOBYBATH TaKi
copro3pa3ku Ta coptu : KeitB-iH-pok 1 3opsiHe, Ta BucokoanantuBny Jlinito 1307,

- 3aX0JId  JOMOCIBHOI  MIATOTOBKM HACIHHSA TIOBHHHI  IIO€IHYBATH:
cTpatu(dikamiro Ta TOCHiIy0Yy OOpOOKY HACIHHEBOTO MaTepialy mpemnapaTtom
«["ymiam» y HOpMi 3acTocyBanHs 0,15 1/T.

Knrwouosi cnosa: mpoco mpyromomiOHe (CBITYrpac), IpyHTOBO-KIIMATHYHI
YMOBH, BUXITHUNU MaTepiai, COPTO3pa30K, HACIHHS, €JIEMEHTH CTPYKTYPH BpOXKalo,

IJIACTUYHICTh, CTAOUIBHICTD, YPOKANHICTD.



ANNOTATION

Rozhko I. I. Level of formation and variability of elements of switchgrass
(Panicum virgatum L.) seed productivity in the environment of the central Forest-
Steppe of Ukraine. — Qualifying scientific work as a manuscript.

A thesis for a Doctor of Philosophy degree by specialty 201 Agronomy (field
of study 20 Agrarian and Food Sciences). Poltava State Agrarian Academy of the
Ministry of Education and Science of Ukraine, Poltava. — Poltava State Agrarian
University of the Ministry of Education and Science of Ukraine, Poltava, 2021.

The thesis presents a solution to an important scientific problem — increasing
the yields of switchgrass by studying the best foreign and national variety samples
according to economically valuable traits to specify the source material for selection.
The peculiarities of the formation of switchgrass seed yields by the elements of yield
structure depending on variety assortment, cultivation conditions, and the use of
appropriate scientific-based techniques of cultivation are studied.

At the first stage of the research, the variety samples of switchgrass were
divided into maturity groups according to the length of the growing season: early
maturing (less than 149 days), mid-maturing (150-170 days), and late-maturing
(over 170 days). It is found that varieties of switchgrass of all maturity groups are
characterized by high or medium lodging resistance and have the highest drought
and frost resistance except for Alamo and Kanlow.

According to the degree of influence on the yields of the seeds of switchgrass
varieties, the elements of productivity are presented in decreasing order: density of
plant stand — the weight of 1000 seeds — plant height. Among the range of
switchgrass varieties with high indices of adaptability and yields, Cave-in-Rock and
Sunburst are singled out, to a lesser extent, but at a high level — Carthage and
Forestburg varieties.

According to the indices of plasticity, stability, and seed yields, the variety
samples of switchgrass are conveniently classified into three groups. The first group
includes the wvariety samples Cave-in-Rock, Shelter, Carthage, Forestburg,
Blackwell, and Pathfinder as high-yielding ones (307.2-340.5 kg/ha), and they are



characterized by low plasticity and high stability. These variety samples can provide
high and stable seed yields under soil and climate conditions of the central Forest-
Steppe. The second group includes the variety samples of average yield in terms of
seed yields (215.4-286.1 kg / ha): Shelter, Sunburst, and Dacotah, which have an
average level of genotypic effect expression. The third group is represented by other
variety samples: Nebraska, Kanlow and Alamo (seed yields is less than 120.0 kg /
ha), characterized by low expression of genotypic effect.

At the second stage of the research of the variety samples Cave-in-Rock
(conditional standard), Zoriane, Morozko, and Liniia 1307, it was found that the
guantitative indices of the generative part of switchgrass plants contribute
significantly to the level of seed yields. The seed yields of the variety samples under
study according to the coefficient of determination of trait (d) depend on the number
of first-order twigs by 53-59%, on the number of heads by 48-52%, on seed size
by 12-21% and on the length and width of the head by 6-12%.

The variety samples Zoriane and Liniia 1307 are discovered, they have the
most stable manifestation in terms of the weight index of 1000 seeds. This index had
a moderate effect by the correlation coefficient on the seed yields of Zoriane and
Liniia 1307. Other variety samples had an average (Morozko) and significant (Cave-
in-Rock) coefficient of variation by this index.

It was in studies revealing that the variety samples Zoriane and Liniia 1307
form a high level of yields and conditioned seed efficiency in years which according
to the hydrothermal coefficient were characterized as arid and optimal, other
varieties provided relatively high seed productivity in years with the hydrothermal
coefficient close to 1.

According to the degree of ecological plasticity of the seed yields indices
(more than 0.5 t / ha) and seed size (more than 1.5 g), the best compatibility of
stability with a high expression of the genotypic effect of these traits was provided
by Zoriane and Liniia 1307.

By the indices of vegetative and generative part of plants, the variety samples

Zoriane and Liniia 1307 were distinguished, regardless of cultivation conditions.



The variety samples Zoriane and Liniia 1307 are pointed out as those which
form heavy seeds, high seed yields (more than 250 kg/ha) of germinated seeds (about
65%) and can be used in further selection work to create and expand the range of
switchgrass varieties, which in the long run will enable to obtain high-quality seed
material without additional costs, to establish new energy plantations to produce
plant biomass for energy purposes and additional products for various industries.

To expand varietal diversity and obtain seed yields of switchgrass of about or
more than 0.5 t/ha (dry biomass yields 14.5 t/ha) in the central Forest-Steppe of
Ukraine, it is recommended:

- to use the Ukrainian varieties Zoriane, Liniia 1307 and the variety samples
of foreign origin Cave-in-Rock and Carthage as source material for selection
according to a set of economically valuable traits;

- to use such variety samples and varieties as Cave-in-Rock, Zoriane, and
highly adaptive Liniia 1307 as sources of high seed productivity;

- pre-sowing seed preparation measures should combine stratification, and
subsequent treatment of seed material with the drug “Humiam” at the rate of 0.15
I/t.

Keywords: switchgrass, soil and climate conditions, source material, variety

sample, seeds, elements of yield structure, plasticity, stability, yields.



