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1. YcraHoBseHo, 110 Haiibinblla [OBXUHA KOPEHEBOi cucTeMu Y pocyivH THDOHY copTy Opakam y ¢azy po3eTKu
dopmyBasacs 3a IMPUHUA MDKpsAb 15 cM. 3acTocyBaHHs MiHepanbHUX 100puB y HopMmi N8OP60K60 cripusiio
30iJIbIIEHHIO JOBXUHU KOPEHEeBOi cucTeMH (o 12,7 cM), TOfi 5K 3a BUILOI0 HOpMOIO (N 120P™~90K™90) uent
[IOKa3HUK OYB MEHIIe KOHTPOJIIO. BussnieHo, mo 3a BHeceHHss N"™80P~60K™~60 cepenHs BucoTa pocivH TU(DOHY B
a3y KBiTyBaHHS Jlel0 NepeBUIyBasa sIK BapiaHTH 3 BUCOKOI0 HOpMoIo 106puB (N™120P~90K™90 ) Tak i B
KOHTpoJIi. BusHavyeHo, mo 3a BHeceHHs1 N 80P~ 60K~ 60 cepenHsg BUCOTa POCJUH TUPOHY B (Pa3y KBiTyBaHHS
cranosuia 113,1 cm, a 3a 3acrocyBanHs N 120P™90K™90 ckiapana 111,9 cm, Togi ik Ha KoHTposi 112,7 cm. Kpami

3HAYEHHS KiJIbKOCTI [IaroHiB NepIIoro nopsiaKy B ¢pasy mocturaHHs B TuGoHy copty Opakam Oysu 3a mupuniu 15 cm,



TOZ] SIK IO Mipi 301JIbIIE€HHS ITMPUHU MDKPSIb Ta HOPMU YIOOPEHHS OTPUMMAJIM 3MEHIIEHHS KiJIbKOCTi IIaroHiB
[IepIIOro NopsaKy. 3acTocyBaHHs K HopmMu N 80P ~60K™60 tak i N 120P 90K ™90 BUKIIMKAIO 3BOPOTHIN edeKT
i KiZIbKICTb NIArOHIB NEPIIOTO [OPSIAKY TU(POHY 3a LIMPUHU MIKPsIb B 45 CM 3poCTajla [IOPiBHSIHO 3 KOHTPOJIbHUMU
HeynoOpeHuMu BapianTamu. CepeliHsg TPUBAJICTh BEreTaliHoro nepiony B Tugony copty Opakam ctaHoBuia 241
100y, a 3a BHECEHHSI MiHepaJIbHUX JOOPUB BilOYBA€THCS IOLOBKEHHS TPUBAJIOCTI BETETALIITHOTO Ta YTBOPEHHS
6inbinoi Hag3eMHOI Macu. 3a 3aCTOCYBaHHS MiHepaslbHOTO XXUBJIeHHS B HopMi N™80P~ 60K~ 60 TpuBamicTb
BererTallii 6ysa foBuoo Ha 2,9 71i6, a 3a 3actocyBaHHs N 120P 90K 90 - Ha 5,2 11i6 BifnoBigHO. YCTaHOBIJIEHO, 110
BHECEHHS MiBUIIEHOI HOpMU MiHepanbHUX 1o6puB N 120P~90K ™90 BiH 6yB Ha 0,7 % BUILMM MOPIBHSIHO IO
KOHTpOJII0 6e3 1o6puB. JlocimKeHo, o Kpallli YMOBY [J1s1 peasidaliii 6i010riqHOro rnoTeHujany Ta GopMmyBaHHS
pocauHaMmu TudoHy copTy Opakam ypoKalfHOCTI HaCiHHSI Ta 3arajabHOro BUXOJly €Heprii 3 HaJj3eMHOI Macu
CTBOPIOBAJIMChH 3a 3aCTOCYBaHHS MiHepasibHOTro ynoopeHHs N™80P~60K™~60 a6o x N™120P~90K"~90 Ta
BHPOILYBaHHS iX 3 MHUPUHOI0 MDKpsiab 15 Ta 30 cM. YCTaHOBIEHO, 1O JOCTIIKYBaHi HOpMU OOpMBA He BILJIMBAJIN
Ha pOpMyBaHHS 6ibLI MIMPOKUX JIMCTKIB POCIMHAMU B a3y KBiTyBaHHS. YCTaHOBJIEHO, 1J0 B CEPEIHbOMY 32
BHeceHHs N 80P~60K"™60 pocaunu TugoHny copty Opakam B (pa3y KBiTyBaHHS yTBOpIOBanu Ha 8,3 TuC. M?/Ta, a
332 BHECEHHSI MiHepasbHOro f10o6puBa B Hopmi N 120P~90K™90 - 12,0 Tuc. M2 /ra 6iiblly M0y JMCTKOBOI
noBepxHi. JJocyimkeHo, mo B pazy popmyBaHHS PO3E€TKU 3HAUHY POJIb BILJIMBY Ha IJIOLLY JINCTKOBOI IOBEPXHI
BilirpaloTh He TiJIbKU YMOBHU BereTaliltHoro nepiony (45 %), a it myprHa MbXpsab (28 %) Ta ynobpeHHs (23 %). V
a3y OOCTUraHHA HaCiHHS TUPOHY copTy OpakaM IMPUHA MDKPSIb BiflirpaBaa KJII0YOBY POJIb 3a BIUIMBOM Ha
dopmyBaHHs noni aucTs (40 %), TOrogHi yMOBH POKiB LOCJIIHKEHb 3aliMaiy APYTy MO3ULII0 33 BaXKJIUBICTIO
BILJIUBY (36 %). 3a BUPOLYBaHHS POCIUH TU(POHY 3 MIHUPUHOIO MDKPSIb 45 CM YUCTa NPOJYKTUBHICTb (DOTOCHUHTE3Y
B Ilepiof, Bif KBiTYBaHHs 10 focTyranHs 6ysa Ha 0,04, a 3a BUpOIIyBaHHS 3 IMPUHOIO Mixpsape 30 cm Ha 0,03
r/M”2 3a 106y Cyxoi peuOBUHM OijIbllle YMM 32 MIUPUHU MIKPsAb 15 cM. 3aCTOCYBaHHSI MiHEPaJIbHOTO YI,OOPEHHS
TaKOX [103HAYMJIOCh HA POPMYBaHHI POCINHAMU CYX0l peyoBUHHU i ipu BHeceHHsI N"™80P~ 60K~ 60 orpumanu
YI1® Ha piBHi 0,37, a npu 3actocyBaHHi N 120P~90K™90 - 0,32 r/M ™2 3a 106y CyX0i pe4OBUHY, TOA] SIK Ha
KOHTPOJIBHUX BapiaHTax 6e3 ynoopeHHs 0,40 r/mM”™2 3a o6y Ccyxoi pe4oBUHU. BusHavyeHo, 1110 IpY BHECEHHI
N"™80P™~60K"™60 3a6e3neuyiorbes Ha 0,66 Trc. M2 /raxni6, a mpu — N™~120P~90K™90 nHa 0,94 tuc. M2 /raxzi6 Bumi
NIOKa3HUKU (OTOCUHTETUYHOTO MOTEHIialy POCIMH MOPiBHAIHO 3 KOHTPOJILHUM BapiaHTOM. 3a IUPUHHU 15 cm
CKJIaJIaJICh YMOBHU [J1s1 Kpaworo (popMyBaHHs YPO>KaHOCTiI HaciHHA. CepeiHs Maca HaciHHS 3 POCJIMH 6ysa
HANOIIbIIOO 32 MUPUHU MIXPsAb 15 cM Ta HopMmu yo6penHst N™80P~60K™60 (8,17 r). YpoxkaiiHicTb HaCiHHS
TU(dOoHY copty Opakam 3a 3aCTOCYBaHHS MiHepabHUX 106puB y HOpMmi N™80P~60K"™~60 6yna Ha 0,42 T/Ta, 3a
BHeceHHs N"™120P~90K™90 na 0,24 T/ra 6i1b11010, HiXX Ha KOHTPOJIbHOMY BapiaHTi. BusHaueHo, 1110 3a IUpUHU
MDKpsAAs 15 cM ckilanucs Kpauyi yMoBH 17151 GOpMYBaHHS! YPOXKANHOCTI HACIHHS, HDK Y IIMPOKOPSIAHMX NOCiBax. 3a
BMicTOM o0J1ii B HaciHHI TU(OHY copTy Opakam Kpauum 6ysI0 BUPOILyBaHHS POCJIMH 3 ITMPUHOIO MIXKPSIb B 45 CM
Ha yCix BapiaHTax yl06peHHs. BusHaueHo, 110 3a BUpOILyBaHHS TU(POHY copTy Opakam Kpallli 3Ha4YeHHS
HAKOIIMYEHHS eHePrii B 6iomaci Ta HaciHHI a TakoX 30ip eHeprii HaI3eMHOI Macy CIIOCTEPIraBcs 3a BUCIBY POCJIMH 3
IIMPUHOIO MIXPsAb B 15 CM Ta 3aCTOCYBaHHS MiHepasibHUX J06puB B HOpMi N™~80P~60K™60 - 89,1, 24,6 Ta 15,2
I'kan/ra BignosiznHO.

2. It was established that the greatest length of the root system in plants of the Orakam type typhoon in the
rosette phase was formed at a row width of 15 cm. The use of mineral fertilizers at the rate of N~80P"~60K"™~60
contributed to an increase in the length of the root system (up to 12,7 cm), while at a higher rate
(N"™120P™90K"™90) this the rate was less than the control. It was found that when N80P60K60 was applied, the
average height of typhon plants in the flowering phase slightly exceeded both the variants with a high rate of
fertilizers (N"120P~90K"™90) and the control. The best values of the number of shoots of the first order in the
ripening phase in Typhoon variety Orakam were for a width of 15 cm, while as the width of the rows and the rate of
fertilization increased, we obtained a decrease in the number of shoots of the first order. It was investigated that
the application of both the norm of N~80P"~60K"60 and the increased norm of fertilizer N"~120P"~90K"~90
caused the opposite effect and the number of shoots of the first order of typhoon at a row width of 45 cm
increased compared to the control unfertilized options. The average duration of the growing season in Orakam



type typhoon was 241 days, and with the introduction of mineral nutrition, we observed a slowdown in the
vegetation period and the formation of more biomass. With the use of mineral nutrition in the dose of
N7~80P"~60K"™60, the duration of vegetation was longer by 2,9 days, and with the use of N120P90K90 - by 5,2 days,
respectively. It was established that the application of an increased dose of mineral fertilizers N~120P"~90K™90 it
was 0,7 % higher compared to the control without fertilizers. It was investigated that the best conditions for the
realization of the biological potential and the formation of seed yield and the total energy output from biomass by
plants of the Orakam type typhoon were created when using mineral fertilizer N~80P"~60K"~60 or
N7120P™~90K"™90 and growing them with a row width of 15 and 30 cm. It was established that the studied doses of
fertilizer did not have a positive effect on the formation of wider leaves by plants in the flowering phase. It was
established that, on average, with the application of N~80P~60K"60, plants of the Orakam type typhoon in the
flowering phase formed 8,3 thousand m?/ha, and with the application of mineral fertilizer in the dose of
N7™120P™~90K™90 - 12,0 thousand m? /ha. If we analyze the influence of factors on the leaf area, then in the phase
of rosette formation, not only the conditions of the growing season (45 %), but also the width of the rows (28 %)
and fertilization (23 %) play a significant role in influencing the leaf surface area. In the ripening phase of Orakam
typhoon seeds, the width of the rows played a key role in influencing the formation of the leaf area (40 %), and the
weather conditions of the years of research occupied the second position in terms of the importance of influence
(36 %). It was found that when growing typhon plants with a row width of 45 cm, the net productivity of crops in
the period from flowering to maturity was 0,04, and when growing with a row width of 30 cm, the dry matter per
day was 0,03 g¢/m”2 more than when the row width was 15 cm. The application of mineral fertilizer also affected
the formation of dry matter by plants, and when N8OP60K60 was applied, we obtained a net photosynthetic
productivity at the level of 0,37, and when N"~120P"~90K"™90 was applied, it was 0,32 g/m"2 per day of dry matter,
while on the control variants without fertilizer 0,40 g/m”2 per day of dry matter. It was determined that when
N~80P"~60K"™60 is applied, the photosynthetic potential of plants is higher by 0,66 thousand m? /haxday, and
when N™120P™~90K™90 is by 0,94 thousand m?/haxday compared to the control option. The average weight of
seeds from plants was the largest for the width of the rows of 15 cm. The average weight of seeds from plants was
the largest for the width of the rows of 15 cm and the rate of fertilization N8OP60K60 (8.17 g). The yield of Orakam
typhoid seeds with the application of mineral fertilizers at the rate of N~80P"~60K"~60 was 0,42 t/ha, and with the
application of N~120P™~90K"™90 was 0,24 t/ha more than in the control variant. It was determined that with a row
spacing of 15 cm, there were better conditions for the formation of seed yield than in wide-row crops. According
to the oil content in the seeds of the Orakam variety, the best was the option of growing plants with a row spacing
of 45 cm on all fertilizer options. The best indicators of energy accumulation in biomass and seeds, as well as
biomass energy collection, were observed when growing plants with a row width of 15 cm and using mineral
fertilizers in the dose of N~80P™~60K™60 - 89,1, 24,6 and 15,2 Gcal /ha respectively.
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