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THE CHARACTERIZATION
OF PROMISING WINTER WHEAT ACCESSIONS REGARDING THE YIELDING CAPACITY
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Osumble 3epHOBbIE KyNbTYPbI He SBASIOTCH BEAYLLMMA
B Cnbupckom pervioHe, HO B NocriegHee Bpemsl Bo3pacTa-
I0T MOCEBHbIE MMOLLAAN MOA HAMK, B MEPBYI0 04EPEdb MOA
03VIMOW NLUeHMLEN. B oTnuune OT pxm 1 TpUTUKane UMeH-
HO O3KMas MileHNLa cTaHoBuUTCs Gonee BoCTpebOBaHHON
B CEMbCKOXO3AMCTBEHHOM npoun3soacTee 3anagHon Cubu-
pu, NOSTOMY CenekuMoHHas paboTa no 3Toi KynbType, a
TaKKe CO3AaHWe UCXOLHOTO MaTepuana v ero TilatenbHas
npopaboTka akTyarnbHbl 1 3HauMMbl. Lienbio nccneaosaHuil
SBNANOCh YCTAHOBMEHWE OTNMYMTENBHBIX OCOBEHHOCTEN
MEepCreKTUBHBIX MO YPOXXaMHOCTM 0Bpa3LioB 03MMON nile-
HWLbI Yepes X CpaBHEHME MO PsaY NPU3HAKOB (3MMOCTOM-
KOCTb, 9NeMeHTbl CTPYKTypbl ypoxas). Cpean HOmepOB
KoHKypcHoro copTtoucnbiTaHus (KCU) osumoit niueHnub
nabopatopuu cenexkuun o3umbIx KynbTyp OMckoro arpap-
HOr0 Hay4yHOro LieHTpa CTabunbHOE MpEBOCXOACTBO MO
YpOXalo Hag CTaHAapTHbIM copToM Omckas 4 B rofbl Onbl-
T0B (2018-2020 rr.) umenu copta tO6uneinas 180, Mpu-
upThILLckas 2, nuHum 42/18, 38/17. Takke CTOUT BblAENNTL
nmMHMO 43/18 ¢ MakcUManbHbIMKU 3HAYEHUSMW YPOXKANHO-
ctm B 2018 r. (5,35 1/ra) n B 2020 r. (5,27 T/ra), koTOpas
HepocToBepHo yctynuna ctaHgapty B 2019 r. (5,70 t/ra
npotus 6,19 1/ra npu HCPgs 0,68 T/ra). Mo cpeaHemy 3Ha-
yeHuto ypoxas (5,44 T/ra) ata nUHMA BTOpas B OMblTax
nocne copta HO6unentas 180 (5,61 1/ra). AHanus npu3Ha-
KOB nokasan, 4to npesocxoactBo Homepos KCU B ypo-
XalHOCTU Haf CTaH4apTom ofecneynBanoch Nydllei ry-
CTOTOM pacTeHuin. [peBblleHns o ApyriM npuaHakam
(3umocTomkoCTb, NpoAYKTUBHAS KycTUCTOCTb, Macca 1000
3épeH W Ap.) onpegensnmcs COPTOBbIMKA pasnindusamu. Io
KOMMrekcy npusHakoB Bblgensiotcs copta KOBuneiHas
180, MpumpTbiwckasn 2, nuHnn 38/17, 43/18. Bee oHm moryt
BbITb UCNONb30BaHbI Kak [OHOPbI LEHHbIX MPU3HAKOB B
CeneKuMmn 031MOiA MNLLEHMLbI B HaLLE 30He.

Keywords: winter wheat, variety, selection line, yield-
ing capacity, winter hardiness, plant height, yield formula.

Winter cereal crops are not the leading ones in the Si-
berian region but recently the areas under winter cereals,
primarily under winter wheat, have been increasing. As
opposed to rye and triticale, winter wheat becomes more
popular in the agricultural production of West Siberia.
Therefore, the selective breeding work on this crop as well
as the development of the source material and its thorough
study are relevant and significant. The research goal was
to reveal the distinctive features of the promising winter
wheat accessions regarding the yielding capacity by com-
paring their characters (winter hardiness and yield formula
elements). Among the winter wheat numbers of the com-
petitive variety trial (CVT) in the Winter Crop Breeding La-
boratory of the Omsk Agricultural Scientific Center, the
following varieties had stable superiority in yield over the
standard variety Omskaya 4 on the years of experiments
(2018-2020): Yubileynaya180, Priirtyshskaya 2, the lines
42/18 and 38/17. It is also worth highlighting the line 43/18
with the maximum vyields in 2018 (5.35 t ha) and in 2020
(5.27 t ha), which was unreliably inferior to the standard in
2019 (5.70 t ha compared to 6.19 t ha with LSDos (least
significant difference) of 0.68 t ha). Regarding the average
yield value (5.44 t ha), this line was the second in the trials
after the Yubileynaya 180 variety (5.61 t ha). The character
analysis showed that the superiority of the CVT numbers in
yields over the standard variety was achieved by better
plant density. The superiority of other characters (winter
hardiness, productive tillering capacity, thousand-kernel
weight, etc.) was determined by varietal differences. The
varieties Yubileynaya 180, Priirtyshskaya 2, the lines 38/17
and 43/18 were distinguished by a set of characters. All of
them may be used as donors of valuable characters in the
selective breeding of winter wheat in our area.
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BBepeHue

OsnMble 3epHOBbIE KyIbTypbl HE ABNSIOTCS Be-
pywumu B Cnubupu, HO TEHOEHUMS K YBEIUYEHWIO
MOCEBHbIX NNoLjagen Nog HAMK 1, B NEpBYKD OYe-
pedb, NoA4 O3MMOW MLLEHWULEN B NOCreaHee Bpems
nveeT Mecto [1-4]. B oTnnume oT pxxu n TpuTUKane
MMEHHO 03KMasi niweHuuya bonee BoctpeboBaHa B
CENbCKOXO3ANCTBEHHOM MPOWU3BOACTBE 3anagHoM
Cubumpmn [5]. Moatomy cenekunoHHas pabota no
9TON KynbType, a Takke CO3AaHMEe WCXOOHOro Ma-
Tepuana v ero TwatenbHas npopaboTka akTyanb-
Hbl U 3HAYUMBI.

Llenb uccnegoBaHun — BbISIBUTH OTIIMYUTENb-
Hble 0COBEHHOCTM NEPCMEKTUBHBIX MO YPOXANHOCTH
00pas3LoB 03MMON MLLEHULbI YePEe3 UX CPaBHEHME
no psgy NpU3HaKoB (3MMOCTOMKOCTb, SMEMEHTb
CTPYKTYpbI ypoxas).

O0bekT u MeToAbl UCCNEeAOBaHUN

OnbITbl NpoBegeHbl B 2018-2020 rr. B nabopa-
TOPUM Cenekuynn 03umbIX KynbTyp OMckoro arpap-
Horo HayyHoro LeHTpa (AHL,). O6bekToM uccneno-
BaHUN SBNSANNCL 0Bpasibl 03MMON MLIEHULbI W3
KOHKypcHoro coptoucnbitanus (KCW). Ctanpapt —
copT Omckast 4. Cpok noceBa KCW - 3-a gekaga
asrycra. [lpefllecTBEHHUK YACTbIN KYSIMCHBIA nap.
YuyéTHast nnowaab AensHok 15 M2, NOBTOPHOCTb
TpéxkpatHas. OueHKW, HabnaeHus u y4éTbl ocy-
WECTBAANUCL N0  METOAMKE TrOCyAapCTBEHHOMO
COPTOMCIbITAHUS CENbCKOXO3ANCTBEHHBIX KYNbTYp
(1988). Bbibopka Ans CTPYKTYPHOrO aHanusa pac-
TeHun cocTaensna 30-45 pacteHui.

Pe3ynbTaTbl UccnefoBaHUin U UX ob6CyxaeHue
CpaBHeHne Haubonee ypoxaiHblx 06pasLoB
KCW nokasano, uto m3 10 HomepoB TOMbKO 4

(copta HOGunenHas 180, [lpumpTbickas 2,
nuHun 42/18, 38/17) umenu crabunbHoe npesoc-
XOACTBO Hapj CTaHgapTHbIM copToM Omckas 4 B
rogbl onbIToB (Tabn. 1).

Nlyywmm no cpegHeMy 3HaYeHUIo ypoxasi oka-
3ancs copt tObuneitHas (5,61 T/ra), Haxogscb
HEM3MEHHO B uucne Hanbonee ypoxanHbIX HOMe-
POB Kaxabli roa. JinHus 42/18 xapaktepusoBanach
MakcuMarbHoM  ypoxamHocteto B 2019 T
(7,17 T/ra), npn 3TOM €OMHCTBEHHLIM CPEaN HOMeE-
poB KCW poctoBepHO npeBbICWB CTaHAapT. JInHus
38/17 cdhopmmpoBana camyto HU3KYH YPOXanHOCTb
(4,04 1/ra) B 2018 r. B 3y4aemom Habope, HO 1 3TO
ObiN0 JOCTOBEPHbIM MPEBOCXOACTBOM Haj CTaH-
AapTHbIM copTom Omckas 4. B crnegytowme rogpl
(2019-2020) ata nuHMs NpucyTCTBOBana B rpynne
NYYLLKX.

Tabnuua 1
YpoxaliHocmb ob6pa3yoe KCU, m/2a

CopT, nnHus 2018r. | 2019r. | 2020 1. | CpegHee
Omckas 4
(cTaHgapr)

MpunpTblwckas | 4,39 6,02 4,69 5,03
MpumnpTbiwckaa 2 | 4,28 6,48 4,62 513
tObuneiHas 180 | 5,14 | 6,67 | 5,01 5,61

Nvnna 42/09 4,81 5,31 4,22 4,78

Tvbng 31/11 4,23 6,01 4,29 4,84

Nunns 39/11 453 | 506 | 484 4,81

Nunns 51/15 507 | 584 | 451 5,14

Nunng 38/17 4,04 | 645 | 4,92 5,14

Nunng 42/18 409 | 717 | 473 5,33

NMunng 43/18 535 | 570 | 527 5,44

HCPos 044 | 068 | 0,79

3,44 6,19 4,06 4,56
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ExerogHoe npeBocxofcTeo copTa MpumpTbiLL-
ckast 2 Haf CTaHAapTOM Mo ypoxaiHocTu obecne-
4nMBanoCh ero 0COGEHHOCTBIO MPEBbILLATL YPOBEHD
nMeHHo copta Omckas 4. Mo cpeaHeMy 3HaYeHuo
ypoxanHocT MpumnpTbiwckas 2 (5,13 T1/ra) Haxo-
QUTCS B CepeauHe u3ydyaemoro Habopa B AaHHble
rogbl. HO 3a CYET HEM3MEeHHOro NpPeBOCXOACTBA
Haj CTaHAapTOM 3a MpegplayWwuii nepuog msyye-
HWa copT MpumnpTbiwckas 2 8 2019 r. nepenaH B
rcu.

Cpepn apyrux HomepoB KCU ctout oTMETUTb
nuHmnio 43/18, koTopas XxapakTepu3oBanach Makcu-
ManbHON ypoxaiHocTblo B 2018 r. (5,35 T/ra) n B
2020 r. (5,27 T/ra), Npn 3TOM HEAOCTOBEPHO YCTY-
nuB ctaHaapty B 2019 . (5,70 1/ra npotue 6,19 T/ra
npn HCPos 0,68 t/ra). Mo cpegHemy 3HauyeHuMIo
ypoxas (5,44 T/ra) aTa nuHMA BTOpas B OMbiTax
nocne copta KObuneiHas 180. Takke CToUT OTME-

TUTb, 4TO BCe 0Bpasysl KCW npesocxogmnm crah-
AapTHbIn copT B 2018 r. (goctoBepHo) u B 2020 .
(6ONbLUMHCTBO HEAOCTOBEPHO).

[na paccMoTpeHnsi 0cOBEHHOCTEN YpOXanHbIX
HOMEpPOB MCMONb30BaHbl LiEHHbIE XO3AMCTBEHHbIE
nokasartenu (tabn. 2).

OfHWM M3 onpefensitoLmxX NPU3HAKOB BO3MOX-
HOrO YCMELUHOro BO34eNblBaHWS 03UMON MLIEHNL|bI
B Cnbupn sBNseTcs A0CTaTOuHbIA YPOBEHD €€ 3u-
MocTonkocTu [6-8]. Mo aTomy nokasaTento Bblaens-
etcs nuHus 39/11 (81%), Aaneko He camas nydwwas
B cpeaHeit ypoxanHocty (4,81 1/ra). Takke npeBbl-
cunn cTaHgapT copta [lNpumpTbiwckas u KObunein-
Has 180 (no 78%). Ha ogHoM ypoBHe co CTaHaapT-
HbiM copToM Omckas 4 okasanacb nuHusa 43/18
(77%). OctanbHble HOMepa YCTYNWAW CTaHZapTy,
nokasaB Mepe3nMOBKY B CpedHEM Ha YpOBHE
71-76%.

Tabnuua 2
lMpu3sHaku o6pa3yoe o3umoll nweHuybI (2018-2020 22.)
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Owmckast 4 (cTaHgapT) 77 96 126 4,61 39,3 40,2 1,61 5,38
MpumpThILLCKas 78 113 149 4,26 33,8 38,8 1,32 3,91
MpunpTbiLLCKas 2 71 93 130 4,61 36,6 45,2 1,68 5,87
HObuneitnas 180 78 108 147 4,83 41,7 379 1,68 5,23
Nunna 42/09 76 109 146 4,61 39,2 37,0 1,52 4,82
Nunns 31/11 74 104 127 4,50 39,3 36,7 1,46 511
NMunng 39/11 81 114 138 5,04 36,5 36,9 1,41 4,32
NuHua 51/15 73 113 134 4,70 36,0 442 1,60 5,21
Nunua 38/17 71 104 137 4,75 353 475 1,71 6,08
Nunus 42/18 72 101 138 4,56 36,7 41,9 1,57 514
Nunus 43/18 77 102 130 4,63 35,5 45,6 1,62 5,60
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BbicoTa pacTeHuin onpefenseT X03aMCTBEHHYHO
LieHHocTb copTa. CambIM HU3KOPOCMbIM B OMbITe
okasancs copt MpumpTeiwckas 2 (93 cm). Opyrue
obpasubl Bbiwe craHgapta (101-114 cm npotus
96 cm), 4TO, BNpOYEM, He JAET OCHOBaHWA Ans Co-
MHEHUA B UX YCTOWYMBOCTM K noneraHuio. B cBoé
Bpemsi B nabopaTopun Cenekumn 03uMbIX KynbTyp
Owmckoro AHLl 6bina nmpoBegeHa OCHoOBaTenbHast
OpakoBka CENeKUMOHHOrO MaTepuana  O3vMMOM
MWEHULbl, HEe YCTOMYMBOTO K MoreraHno. JToMy
cnocobcTBOBaNo U T0, YTO B ycnosusix OMmckoit 06-
NacTu BbICOTE PACTEHUS 03UMON MLLEHMLbI NpUCy-
lja HauMeHbLLIas M3MEHYMBOCTb Cpean BCeX Komnu-
4eCTBEHHbIX NpU3HaKoB [9].

B HacTosllee Bpems Ha BbICOTY pacTeHun 03un-
MOW MLeHULbl 1 €& BO3MOXHOEe mnoneraHue no-
npexHemy obpallaeTcs npucTanbHoe BHUMAaHWE BO
BCEX MUTOMHMKAaX CEMneKLUMoHHoro npouecca. [lose-
ctn po KCU Bbicokopocrblid 1 He YCTONYMBBIA K MO-
neraHuio Matepuan HeBo3MOXHo. [la u camo none-
raH1e MLUEHNLbI B HALLMX YCOBUSIX — 3TO MCKMKOYM-
TENbHOE SBMEHNe, KOTOPOE MacCoBO OTMEYaroch B
2016 1. Ha (DOHE CUNBHOMO MOPAXEHWUs PacTEHWUN
cTebneBoil pxxaBuMHON. W aaxe Toraa npomcxoguno
B Bornbluei cTeneHn nepenambiBaHue ctebneit. Kak
TaKOBOE MOrieraHMe pacTeHuit B Hallen naboparo-
PUN EXErogHO (XOTS U B pa3HOW CTerneHun) oTMeva-
€TCS Ha NOCEeBaX PXM U TpUTUKane.

AHanu3 X035MCTBEHHO-LIEHHbIX NMPU3HAKOB 03K-
MOW MWeEHWUbl B HawWwwWX OMNbiTax nokasan, 4To
WMEHHO NO rycToTe pacTeHnit Bce Homepa KCU
NPEB30LWY CTaHAApPT, YTO M NPeaonpesenuno ux
MOBLILLEHHYK YpOXanHoCTb. Haubonee BbICOKME
3HaYeHUs1 TyCTOTbl PaCTEHUA OTMEYeHbl Y COpPTOB
MpumnpTbiwckas, KObuneinHas 180, nuHum 42/09
(cooTBeTcTBEHHO, 149, 147 1 146 wWT/™m 2).

MpoayKTMBHAs KyCTUCTOCTb Y BOMbLUMHCTBA 06-
pa3uoB Obina BbiLle CTaH4apTa U Ha ero YpoBHE.
B uucne nyywmx - nuHma 3911 (5,04 wr.),
copt ObunenHas 180 (4,83 wr.), nuHun 38/17
(4,75 wr.), 51/15 (4,70 wr.). Mo 03epHEHHOCTU KO-
noca tonbko copt HObunenHas 180 npes3oweén
cTangapt (41,7 npotus 39,3 Wr.).

Bbicokummn 3HaveHuamn maccol 1000 3épeH xa-
pakTepusoBanuce nuHum 38/17 (47,5 r), 43/18
(45,6 ), copt MpuupTbiwckas 2 (45,2 1), NUHUSA
51/15 (44,2 1).

B cpegHem 3a rogbl onbiToB nnHua  38/17
chopmupoBana MakcumarnbHyt0 Maccy 3epHa Ko-
noca u pacrenus (1,71 n 6,08 r). Takke B yucne
MNyYLIMX N0 3TUM NpuU3Hakam w1 copT MpumpTbILLCcKas
2 (1,68 u 5,87 r). Copt KO6uneiHas 180 umen Bbl-
COKOE 3HayeHue Macchbl 3epHa konoca (1,68 r), a
nuHus 43/18 — maccel 3epHa pacteHust (5,60 r).

3akntoyeHue

AHanmu3 aaHHbIX Haubornee ypoxanHbix 06pas-
LoB o3umoit nwennuysl 3 KCW nokasan, uto ux
NPeBOCXOACTBO Haj CTaHgapTom obycrnasnvea-
nocb Mpexae BCEro Nyyilei ryctoton pacTeHu.
MpeBbilueHns N0 ApyrMM NpuU3Hakam onpegens-
TIUCb COPTOBBIMU PA3NINYNAMM.

Cpepan HomepoB KCK no komnnekcy npusHakos
BblaenstTcs copta KO0buneiHas 180, MpumpTbiw-
ckast 2, nuuun 38/17, 43/18. Bce oHu moryT ObITh
NCNONb30BaHbl KakK JOHOPbI LEHHbIX MPU3HAKOB B
cenekLym 03MMON MLIEHNLbI B HALLEN 30HE.
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CPABHEHME NPAMON 1 KOCBEHHOW OLIEHKW YPOXANHOCTH
SAPOBOW MAMKOW MLLEHWLIbI B PA3NIMYHbIX YCNOBUSAX

THE COMPARISON OF DIRECT AND INDIRECT EVALUATION
OF SPRING SOFT WHEAT YIELDS UNDER DIFFERENT CONDITIONS

Knroyesbie crnosa: sipogas Msiekasi nweHuya, Koppe-
NIYUOHHBIU aHanu3, cenexkyus, Kpumepuu oméopa, Koc-
8€HHbILi 0MBOp, yPOXalHOCME.

B HacTosiee Bpems Cpean POCCUNCKMX CenekLmoHe-
POB pacnpocTpaHeHa ToYKa 3pEHUSt O TOM, YTO IEMEHTHI
CTPYKTYpbI YpOXast MOTYT CMYXMTb KOCBEHHBIMW KpUTEpU-
MK npu 0TOOPE Ha BbICOKYHO YpoxaHOCTb. Mbl nonaraem,
4TO Hanuune BbICOKOrO KO3(ULMEHTA KOPPENALMM MEX-
Ay NPU3HaKOM NPOAYKTUBHOCTU U YPOXaNHOCTBLIO He SBNS-
€TC AOCTaTOMHBIM YCoBMEM Ans 0TOOpa no 3ToMy npu-
3Haky. B cTaTbe nmpoBepsieTcs rMnote3a O TOM, YTO KOC-
BEHHas OLiEHKa YPOXaHOCTW MO HEKOTOPLIM 3EMEHTaM
CTPYKTYpbl ypoxask MoxeT ObITb NyyIMM WHAMKATOPOM
BbICOKOW YPOXaMHOCTM COPTOB B APYIX Cpedax, Yem nps-
Masi OLieHKa No YpoxaHOCTW. [ins NpoBepKW JaHHOW runo-
Te3bl UCMONb30BaHbl JaHHbIE 2 3KCNEPUMEHTOB: 1-1 npo-
BeaéH B 2010-2012 rr. Ha 42 reHoTtunax, 2-n — B 2014-
2016 rr. Ha 24 reHotunax. Copta GblM M3yyeHbl NO ypo-
XaNHOCTH, KO3 ULUMEHTY NPOAYKTUBHON KYCTUCTOCTM,
Macce OHOr0 pacTeHusi, BbICOTE pacTeHusi, obLiemy Ko-
NIMYECTBY KOSTOCKOB B KONOCE, KONMYECTBY NPOAYKTUBHBIX 1
CTEPUNBHBIX KOMOCKOB B KONOCE, 03€PHEHHOCTM MABHOr0
konoca, macce 1000 3épeH, macce 3epHa rMaBHOTO KOMo-
ca, Macce 3epHa pacTeHus, yBopouHOMY WHaekcy. -
(PEKTMBHOCTb MPSMON OLEHKW COPTOB MLUEHULBI MO YpO-
XalHOCTM yCTaHaBnMBanach Npu NoMoLLM KoadduumeHTa
KOPPENsLMM MEXIY YPOXaNHOCTHI0 COPTOB B PasHble ro-
Abl. O KOCBEHHOM OLIEHKE YPOXaHOCTW COPTOB CyAUIu Ha
OCHOBaHUK pacyéta KoadpuumeHTa Koppensauum mexay
BENWYMHOI NPU3HAKa COPTOB B OAMH O W YPOXKANHOCTbIO
3TWX e COpTOB B ApYrou rog. MNonyyeHHble kosgpuumneH-
Tbl KOpPPENALUMA AN NPAMON 1 KOCBEHHO OLIEHKM ypoXait-
HOCTW CpaBHMBaNUCL Npu nomoLuu t-kputepus CTblopeHTa.
B nepBom 3KCMEpUMEHTE HW OOMH W3 KOSPMULMEHTOB
KOppensauum Mexgy paccMaTpuBaeMbIMU  MpU3HaKamu,
OnpefenéxHbIMU B OOUH TOA, U YPOXalHOCTbI, onpeae-

NEHHON B ApYroii rof, He Obln 3HA4MMO BhILLE, YEM KO3-
(DULMEHT KOPPENALMM MEXOY YPOXaWHOCTAMW B 3TW e
rogbl. AHanorMyHbIN pesynbTar Mory4YeH BO BTOPOM 3KC-
nepumenTe. He obHapyXeHO HW OLHOTO KOCBEHHOMO Mpu-
3HaKa, U3MEPEHHOr0 B OZWH rof, Ha OCHOBaHWUW 0Tb6opa Mo
KOTOPOMY MOXHO 6bifio Obl BbIAENUTL BbICOKOYPOXKAMHbIE
FeHOTUMbI B ApYrue rogbl.

Keywords: spring soft wheat, correlation analysis,
plant breeding, selection criteria, indirect selection, yielding
capacity.

Currently, Russian plant breeders suggest that the el-
ements of crop yield formula may be regarded as indirect
criteria for the selection of high-yielding crops. We believe
that a high correlation between the element of yield formula
and the crop yield cannot be considered a sufficient condi-
tion for the selection based on this criterion. This paper
tests the hypothesis that the indirect crop yield evaluation
based on some elements of the crop yield formula may be
the best indicator of the high crop yielding capacity of the
varieties in other environments than direct evaluation
based on the crop yield. The data obtained by two experi-
ments were used to test this hypothesis. The first experi-
ment was conducted from 2010 through 2012 and involved
42 genotypes. The second experiment was conducted from
2014 through 2016 involving 24 genotypes. The wheat
varieties were examined in terms of crop yield, tillering
capacity, single plant weight and height, total number of
spikelets per spike, number of productive and sterile spike-
lets per spike, grain content, thousand kernel weight, grain
weight per main spike, grain weight per plant, and harvest
index. The direct evaluation effectiveness of the wheat
varieties regarding crop yield was based on the correlation
coefficient of the yielding capacity of wheat varieties on
different years. The indirect crop yield evaluation was ex-
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