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COMPARATIVE ASSESSMENT OF VARIETIES
OF THE SPRING TRITICALE

Abstract. The relevance of the studies is justified by the fact that in the Chuvash Republic, the triticale was
grown on an area of 2.6 thousand hectares, mainly winter varieties. In recent years, research has focused on selection
work with spring triticale. The determination and study of the new basic material are always relevant because the
quality of the basic material always determines the efficiency of the selection work. The aim of the work was to carry
out a comparative assessment of new varieties of spring triticale in the conditions of the Chuvash Republic.

An assessment of new varieties of spring triticale in the conditions of the Chuvash Republic was carried out. It
is revealed that the Saur variety is characterized by the largest number of productive stems, weight of kernels from
spike and thousand-kernel weight. The number of productive stems was the lowest in the Rovnya variety. This
variety showed the minimum values and the number of spikelets in the ear. At the same time, in the Rovnya variety,
the number of kernels in the spike was the largest. The Ulyana variety was inferior to all other varieties by the kernel
weight from 1 spike and by thousand-kernel weight. The variety of Khaikar significantly exceeded the standard for
the number of productive stems, kernel weight from 1 spike and the 1000-kernel mass, and the number of spikelets
and kernels in the spike was at the level of Ulyana. The Saur and Khaikar varieties significantly outperform the
standard. Field germination of seeds was rather low. In the Ulyana variety, the seeding rate did not have a significant
effect on this indicator. It ranged from 56.0 to 56.5%. The density of shoots depended on both the seeding rate and
the variety. The number of plantlings with an increase in the seeding rate increased in the Ulyana variety from 225 to
339 and in the Khaikar variety — 276 to 372 pieces/m’. However, with the increase in the seeding rate, the survival
ability and preservation of plants decreased. A particularly sharp decrease was characteristic of the seeding rate of 6
million germinated seeds. The optimal seeding rate of varieties of spring triticale in the conditions of the Chuvash
Republic is 5 million germinated seeds per 1 hectare.

Keywords: spring triticale, variety, spike structure, seeding rate, survival ability, preservation, yield.

Introduction. Triticale is an artificial grassy herb derived from the hybridization of wheat and rye.
There was a hope that triticale would combine high yield potential and good quality of wheat grain, as
well as resistance to biotic and abiotic stresses of rye. Grains of triticale can be used to feed people and
livestock. Since the last century, the triticale has been given considerable attention as a potential energy
culture. Today, research is currently underway on the use of biomass yields in the production of bio-
energy. The aim of the triticale cultivation program is mainly focused on improving economic characte-
ristics, such as grain yield, biomass, nutritive factors, plant height, and features such as early maturity and
large grain volume. Intensive reproduction and selection made very rapid genetic improvements in the
quality of triticale seeds. Agronomical advantages and improved properties of the end use of triticale
grains over wheat, achieved as a result of the research and development, make triticale an attractive option
for increasing world food production, in particular, for stressful growth conditions [1]. The high content of
dietary fibers together with spring triticale attracts close attention to this culture as a possible source of
valuable food raw materials for dietary nutrition [2]. The protein content of this culture is higher than that
of wheat, although the fraction of glutenins is smaller. Triticale can be used in the production of bread and
other food products, such as pasta and flakes for breakfast [3].There is a wide variation in the chemical
composition of triticale, which indicates the potential of triticale as an alternative to cereals for various
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foods and beverages [4]. Cereal crops are considered promising that produce biomass in temperate regions
of Europe that will be used for both fuel alcohol and biogas production[5].

For the first time triticale was obtained by Rimpau in 1888 when crossing soft wheat and rye, and a
subsequent spontaneous doubling of chromosomes [6]. The triticale culture in world agriculture is
relatively young and is grown in production for less than 50 years. The value of this culture lies in the
successful combination of the positive properties of wheat and rye. Like wheat, it is high-yielding and
has high grain quality indicators. As rye, it is resistant to unfavorable environmental factors.Triticale
(xTriticosecale Wittm.) Is an amphidiploid created artificially and combines in its genome complete
chromosome sets of wheat and rye. Now, hexaploid forms of triticale with a higher potential for produc-
tivity are mainly widespread. Despite the fact that the triticale has a very short history of development and
the genomes that form this culture, have not gone through evolutionary ways of co-adaptation, intensive
selection work with the initially sterile hybrid between wheat and rye led to the creation of a new econo-
mically important culture within one century [6, 7]. The selection program for triticale is widely deployed
in many countries of the world, but, according to some plant breeders and biochemists, the widespread
introduction of triticale is constrained by the absence of varieties with good technological properties [9].

Triticale first appeared in the fields in 1975. In recent years, there has been a steady increase in the
production of triticale grain. In 2016, according to FAO, triticale was grown in 40 countries around the
world on an area of 4,157,018 hectares. It should be noted that 89.4% of world production is concentrated
in European countries [10]. The leading producers of triticale are Poland, Belarus, Germany, France,
China.

As for yield, triticale exceeds all other cereals of the first group. So, in the conditions of 2016, the
average yield of triticale in the world was 36.6 c/ha, which is 7.6-50.3% higher than the yield of other
cereal crops.

According to Rosstat, in 2016 in the Russian Federation, the total area of triticale crops was
223,078 hectares. The share of spring triticale accounted for only about 6% of the area occupied. The
small area of triticale crops, especially spring crops, is explained by the insufficient knowledge of its
biology and the specific features of agricultural technology in concrete soil and climatic conditions. A
poor choice of varieties of spring triticale plays a negative role in this. The varieties of spring triticale
began to be included in the State Register only since 2000 and to date, there are only 14 varieties in this
list. Most of these registered varieties (57.1%) were grown at the National Center for Grain named after
P.P. Lukyanenko "and at Vladimir Scientific Research Institute of Agriculture. In this regard, it is
necessary to strengthen the selection work for the creation of new varieties.

In the Chuvash Republic, triticale was grown on an area of 2.6 thousand hectares, with only winter
triticale. The investigations carried out earlier by us showed the promise of spring triticale in the con-
ditions of Chuvashia [11]. In this regard, in 2015, in the Chuvash State Agricultural Academy, in the
Department of Agriculture, Plant Growing, Breeding and Seed Production, the selection work began with
this culture. In the selection of any crop, as well as spring triticale, the identification and study of a new
basic material are always relevant. The quality of the basic material always determines the efficiency of
the selection work [12]. Therefore, the main aim of our work was a comparative assessment of new
varieties of spring triticale in the Chuvash Republic.

Material and methods. The studies of spring triticale varieties have been carried out since 2015 at
the Studenchesky scientific and practical center of the Chuvash State Agricultural Academy. The soil of
the site is medium-loamy dark gray. The arable layer of the plot had an acidity close to neutral. The humus
content was low, exchangeable potassium - increased, mobile phosphorus - high. The experiment was laid
in sixfold replication and is represented by 4 varieties. The plot area is 6 m*.The seeding rate is 6 million
germinated seeds. The seeds of the first reproduction were used for seeding. Sowing was carried out in the
first half of May, gathering - in late August. The Saur and Khaikar grades are grown at the Don Zonal
Research Institute of Agriculture, the Rovnya variety - at the Vladimir Scientific Research Institute of
Agriculture, the Ulyana variety - at the Scientific and Practical Center of the National Academy of Scien-
ces of Belarus for Agriculture. Of these, the Saur, Khaikar and Rovnya varieties are included in the state
register of breeding achievements permitted for use as for 2018. The Ulyana variety was taken as a
control, as it is included in the register of varieties of agricultural crops recommended for production in
the Chuvash Republic.




ISSN 1991-3494 1.2019

Results and discussion. The variety of Rovnya differs from other varieties by a short stalk. The
height of the plants in the varieties Ulyana, Saur and Khaikar was higher than 90 cm, while in the Rovnya
variety it was only 67.7 cm. According to the yield of the Saur and Khaikar varieties, they significantly
exceed the standard Ulyana variety, especially the Saur.

The minimum yield was typical for the Ulyana variety and it was 36.8 centner/ha. In the Rovnya
variety, this indicator was higher than that of the standard, but the differences were not reliable. In the
Saur variety from 1 hectare, 79.2 c/ha was obtained, which is 32.7% higher than that of the Khaikar
variety. The study of the structural elements of the yield showed that significant differences between the
varieties were identified by the number of productive stems, kernel weight from the spike, 1000-kernel
weight. According to the number of spikelets in the spike and the number of grains in the spike among the
varieties, the differences are not reliable.

The Saur variety was characterized by the largest number of productive stems, the mass kernels from
the spike and 1000-kernel weight. The number of productive stems was the lowest in the Rovnya variety.
This variety showed the minimum values and the number of spikelets in the spike. At the same time, in the
Rovnya variety, the number of grains in the spike was the largest. The Ulyana grade was inferior to all
other varieties by the mass of kernels from 1 spike and by 1000-kernel weight. The Khaikar variety signi-
ficantly exceeded the standard in the number of productive stems, kernel weight from 1 spike and the
1000-kernel weight, and the number of spikelets and kernels in the spike was at the level of the Ulyana.

First of all, the yield of any culture depends on the elements of the yield structure. These indicators
are closely interrelated with the field germination of seeds, survival ability and preservation of plants. This
pattern is also characteristic of the triticale. To obtain high yields, it is necessary to apply scientifically
based seeding rates

The density of plantlings depended on both the seeding rate and the variety features. The number of
plantlings with an increase in the seeding rate increased in the Ulyana variety from 225 to 339, and the
Khaikar variety - from 276 to 372 pieces/m’. Field germination of seeds was rather low. In the Ulyana
variety, the seeding rate did not have a significant effect on this indicator. It ranged from 56.0 to 56.5%. In
the Khaikar variety, it was higher and with an increase in seeding rates of up to 6 million germinated
seeds, it declined significantly (table 1).

Table 1 — Effect of the seeding rate on field germination

Variety Sef.:ding rate, million Seed sown per 1 m?, Density of plezlntling, Field germination,
germinated seeds per 1 ha pcs. pcs./m %

Ulyana 4 400 225 56.3

5 500 280 56.0

6 600 339 56.5
Khaikar 4 400 276 69.0

5 500 342 68.4

6 600 372 62.0
HCPys - - 26 3.9

The density of plant standing before harvesting in the Ulyana variety increased from 168 to
250 pieces/m” with an increase in the seeding rate. At the same time, in Khaikar variety, when the seeding
rate was increased from 4 to 5 million germinated seeds, the density of plant standing before harvesting
increased, and a further increase in the seeding rate led to a reduction in this index. Preservation and
survival ability of plants in the Ulyana variety at all seeding rates was approximately the same. In the
Khaikar variety, these indicators were higher. However, with the increase in the seeding rate, the survival
ability and preservation of plants were reduced. A particularly sharp reduction was typical for the seeding
rate of 6 million germinated seeds (table 2).

One of the main indicators determining the biological yield of any crop is the number of stems
bearing a full spike (table 3).
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Table 2 — Effect of the seeding rate on the survival ability and preservation of plants

Variety Sef.:ding rate, million Density of plantling bfz:fore Survival ability, Preservation,
germinated seeds per 1 ha harvesting, pcs./m % %
4 168 42.0 74.7
Ulyana 5 208 41.6 74.3
6 250 41.7 73.8
4 218 54.5 78.9
Khaikar 5 259 51.7 75.6
6 242 40.3 65.0
HCPys - 20 32 2.8
Table 3 — Effect of the seeding rate on the structure of the plant stand
Variety Seﬁ:ding rate, million Number of stems, pcs. per 1 m? Tilling capacity
germinated seeds per 1 ha | Pproductive | Unfertile stems Undergrowth | Total | General Productive
4 220 26 18 264 1.6 1.3
Ulyana 5 245 42 11 298 1.4 1.2
6 328 52 2 382 1.5 1.3
4 288 78 26 392 1.8 1.3
Khaikar 5 351 69 11 431 1.7 1.4
6 342 70 10 422 1.7 1.4
HCPys - 23 11 5 25 0.3 0.2

In the Ulyana variety, an increase in the seeding rate led to a significant rise in the density of produc-
tive stems. At the same time, other patterns were revealed in other varieties. For example, in the Khaikar
variety, the maximum density of the productive stem is revealed at the seeding rate of 5 million
germinated seeds. At the same time, the Khaikar had more productive stems than the Ulyana. Productive
tilling capacity in both varieties did not depend on the seeding rate in general and ranged from 1.2 to 1.4
(table 3).

The yield analysis showed that an increase in the seeding rate from 4 to 5 million germinated seeds is
accompanied by a reliable rise in the grain yield, especially in the Khaikar variety. In the Ulyana variety, a
further increase in the seeding rate did not result in significant change in yield. However, in the Khaikar
variety, there was a significant reduction in this indicator (table 4).

Thus, significant differences between varieties are revealed by the number of productive stems, the
weight of kernels from the spike and the thousand-kernel weight. The Saur and Khaikar varieties signi-
ficantly exceeded the standard. The optimal seeding rate of varieties of spring triticale in the conditions of
the Chuvash Republic is 5 million germinated seeds per 1 hectare.

Table 4 — Effect of the seeding rate on yields

Variety Seeding rate, million germinated Yield, Beviation
seeds per 1 ha centner/ha centner/ha %
4 28.3 - -
Ulyana 5 322 3.9 13.8
6 33.2 4.9 17.3
4 37.0 - -
Khaikar 5 54.5 17.5 47.3
6 43.4 6.4 17.3
HCPys - - 3.2

—— 4 ——
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Conclusion. The Saur variety was characterized by the largest number of productive stems, kernel
weight from the spike and 1000-kernel weight. The number of productive stems was the lowest in the
Rovnya variety. This variety showed the minimum values and the number of spikelets in the spike. At the
same time, in the Rovnya variety, the number of kernels in the spike was the largest one. Ulyana variety
was inferior to all other varieties by the kernel weight from 1 spike and by 1000-kernel weight. The Khai-
kar variety significantly exceeded the standard for the number of productive stems, kernel weight from
1 spike and the thousand-kernel weight, and the number of spikelets and kernels in the spike was at the
level of Ulyana. Saur and Khaikar significantly exceeded the standard. The optimal seeding rate of spring
triticale varieties in the conditions of the Chuvash Republic is 5 million germinated seeds per 1 hectare.

I'. A. Megoases', JI. I. [llamxkapos', B. I'. Cemenos', /. A. Baiimykanos?, /. K. Kopu6aesa®

UyBarmr MeMIIEKeTTIK aybUT IapyallbUIbIFEI akageMusicsl, Yebokcap, Uysam Pecrrybnmkacer, Peceid,
Kazak mMai mapyambuIbIFbl )KoHE a3bIK OHIIPICI FBUIBIMU-3€PTTEY HHCTUTYTHI, Anmatel, Kasakcran

KA3bIK TPUTUKAJIE COPTTAPBIH CAJIBICTBIPMAJIBI BAFAJIAY

Annoranus. Uysam PeciyOnmkaceiana 2,6 MBIH. Ta TaOUFU alKamnKa TPUTHKAICHIH KY3JiK COPTBI apTHIK 6Ci-
PUITeHIIKTEeH, 3epTTEYAIH ©3€KTUIIr XKYpri3iiren ToxipnoemeH HeriznenreH. COHFbI XKbULIAPHI 3ePTTEYIIEp Kas3IbIK
TPUTUKAJIEMEH CEJICKIMSIBIK KYMBICTAp JKYPri3yre OarpITTanFaH. bacTanmkel skaHa MINKI3aTTHl aHBIKTAY KOHE 3EpT-
Tey OpKaIllaH J1a ©3eKTi OOJBIN TaObLIAABI, OUTKEHI OacTAaIKBI IIMKI3aTTHIH CANIACHl OPJANBIM CEIEKIUSIIBIK KYMBIC-
THIH YTHIMIBUTBIFBIH aWKpIHAaiapl. YyBam PecrmyOmukacs! skarmaibIHIA Ka3AbIK TPUTHKAICHIH JKaHa COPTTApBIH
CaNIBICTBIpMAIIBl TYpHe Oaramay >KYPTi3iIeTiH >KYMBICTBIH MakcaTsl Oomapl. YyBam PecmyOnmkacel xarmaibIHIa
Ka3/IbIK TPUTUKAICHIH jkKaHa COPTTaphIH Oaranay yprizingi. Cayp copThl eHIMAI cabaKTaphIHBIH KOIT MOJIIEPIMEH,
MacakTaH TYCETiH JIoH calMarbIMeH koHe cammarbl 1000 TYKbIMBIMEH CHIATTanabl. OHIMII cabakTapbIHBIH €H a3
Meuiepi PoBHsicopThIHIa OaliKaiabl. By copT MacakTarbl TOHACPIHIH CaHbl OOMBIHINA /1a €H TOMEHI1T KOPCETKIIITI
kepcetTi. Ochl peTTe POBHICOPTHIHIA MacaKTarbl JOHACPIHIH CaHbI 6TC KOFaphl O0JIABI. YIIbIHACOPTHI | MacaKkTarbl
JIoH canmMarbl skoHe 1000 TYKpIM canMarbl OOWBIHINA 0acKa COPTTAPMEH CalBICTHIPFAHNA THICIHIIE TOMEH OOJIJIBL.
OHnimyi cabakrap caHbl OoMbIHINTA | MacaKTarel JoH caaMarbl skoHe 1000 TYKBIM caiMarbl OoibIHIIa XalKap COPTHI
CcTaHIapT TanaObiHaH 0ackIM OOJIIBI, all MACAKTAFbl JOHI MEH MAacakTap CaHbl OOWBIHINA YIIbSTHACOPTHIHA Iapa-map
kenai. Tycimpiniri Oofipiama Cayp skxoHeXalKap COPTHI CTaHAAPT TaJlalTapblHaH OaCBIMABLIBIK KepceTTi. Erictik
anKanrapa TYKBIMHBIH ©Cil-eHyl eoyip TeMeH OoNabl. YIbIHACOPTHIHAA ce0y HOPMACHI aTaJMBIII KOPCETKIIIKe
afTapnbpIkTail ocepin turizdeni. Om 56,0-56,5% mamaceiHa ayBITKBINBL. OCKIHHIH TBHIFBI3IBIFEI TYKBIMABI ceOy
HOpMACHIHA KOHE COPThIHA OaiTaHbICTH 00Ibl. TyKbIMIBEI ceOy HOpMACHIH apTThIpFaHa YIIbSHACOPTHIHAA 225-11eH
339-ra feiiin jxoHe Xaifkap copThiHma 276372 nana/M>eckiH Meepi ecenenin koGeiini. Bipak-Ta TYKbIMIbI ceby
HOpPMACHIH apTThIpPFaHa OCIMAIKTIH 6MipIIEHAIri )KoHE CaKTalybl TOMEHe 1. Ocipece ce0y HOpMachl 6 MIIH. TYKBIM
OCKIHI VIIIIH KEHETTCH TOMEHJEY TOH KacueT Oosmbl. YyBam PecrmyOnukachl skarmaiiblHAa TPUTHKAICHIH)KA3/IBIK
COpTHIH | Ta-Fa 5 MIIH. TYKBIM OCKiHIH ce0y KaJIbIIThl HOpMa OOJIBII ecenTeNel.

Tyiiin ce3aep: xa3iblK TPUTHKAIE, COPT, MacaK KypJbIMbl, ce0y HOpPMAchl, OMIpIICH/IT, CaKTalybl, TYCIM-
JUTIT.

I. A. Meqjoubenl, JLT. l].lalmcaponl, B.T. Cemenos, JI. A. BaﬁMyKaHOBZ, J. K. Kapnﬁae332

"Yyparmckas rocynapcTBEHHAs CENbCKOX03siicTBeHHAs akaneMust, Yebokcaps, Uysarckas Pecry6iuka, Pocens,
*KasaxcKuii HayqHO-MCCIIEI0BATENBCKHI HHCTHTYT XHBOTHOBOJICTBA M KOPMOTIPOM3BOACTBA, AnMarthl, Kazaxcrau

CPABHUTEJIBHASA OIIEHKA COPTOB APOBOI'O TPUTUKAJIE

AHHOTaIMst. AKTyaJIbHOCTh TPOBEAEHHBIX HcCiIeAoBaHuii oOocHOBaHa TeM, 4yro B UyBamickoit PecrnyOimke
TPUTHKAJE BBIPAIMBAIOCH Ha IUIOIAAX 2,6 THIC. I'a, IPEUMYILECTBEHHO O3UMBIE COpTa. B mocnenHue roasl uccnie-
JIOBaHMS HAIPaBJICHbI HA CEJIEKIMOHHYIO paboTy C SIpOBBIM TpHUTHKaJe. BrIsBICHNE U N3ydYeHHE HOBOTO UCXOIHOTO
MaTepuala SBJISIETCS BCErJa aKTyallbHbIM IO NMPUUYUHE TOT0, YTO KaYECTBO MCXOJHOrO MaTepHala BCErAa OIpene-
nsieT 3P PEeKTUBHOCTD CEIEKIMOHHOM paboThl. Llenbio paboThl SBISIOCH IPOBEACHUE CPAaBHUTEIBHON OIIEHKH HOBBIX
COPTOB SIPOBOTO TPUTHKAIE B ycroBusax Uysarickoit PecryOmukw.
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IIpoBeneHa omeHKa HOBBIX COPTOB SPOBOTO TpHUTHKaiE B ycioBusax Uysamickoit PecnyOnuku. Beisaeieno, 9to
copt Cayp xapakTepu3yeTcsi HanOOIBIINM YUCIIOM IPOAYKTUBHBIX CTeOIIel, Maccoii 3epeH ¢ koioca u maccor 1000
ceMsH. YHCIO MPOAYKTHBHBIX CTEOeH OblI HaMMEHbIIMM y copTa PoBHA. DTOT COPT MOKAa3bIBal MHHHMAIbHBIC
3HA4YEHH U 110 YHUCITy KOJIOCKOB B KoJioce. B To ke Bpemsi, y copTa POBHS uHCII0 3epeH B KOJIOCE ObIIIO HANOOIIBIINM.
Copt YnpgHa ycTyman BCeM IPYTHM copTaMm 1o Macce 3epeH ¢ 1 kxonoca u mo macce 1000 cemsn. Copt Xaiikap
JIOCTOBEPHO IPEBOCXOIMII CTaHAAPT TI0 YMCITY MPOAYKTUBHBIX cTeOMeH, Mo Macce 3epeH ¢ | xomoca u o macce 1000 ce-
MSIH, a I10 YUCIy KOJIOCKOB W 3epeH B Koyioce ObLI Ha ypoBHe copta YibsHa. Copra Cayp u Xaiikap 1no yposxaii-
HOCTH JIOCTOBEPHO MpeBOCXOAAT cTaHmapT. IloneBas BCXOKeCTh CeMSH OKa3anach JTOBOJIBHO HHU3KOH. Y copra
VYiibsiHa HOpMa BbICEBa HE OKa3aja CYIIECTBEHHOI'O BJIMSHHS Ha JaHHbIH Noka3arenb. OHa Koyiebanach B Ipejenax
56,0-56,5%. I'ycrora BCXOMOB 3aBHCENAa KaK OT HOPMBI BBICEBA CEMsH, Tak U OT copra. KonmndyecTBo BCXOHOB C
YBEJIMUEHHEM HOPMbI BHICEBA CEMsIH YBEIHUMBAIOCH y copTa YibsHa oT 225 1o 339 m 276-372 mr./™M° y copra
Xaiikap. OHaKo ¢ yBeJIMYEHHEM HOPMBI BHICEBA CEMSH IIPOMCXOMIO YMEHbBIIEHHE BEDKHBAEMOCTH U COXPaHHOCTH
pactenuii. OcoOeHHO pe3koe YMEHbBIICHHE OBIIO XapaKTEpHO JJIsi HOPMEI BeICEBAa 6 MITH. BCXOXKHX ceMsH. Ontu-
MaJBEHOW HOPMOH BBICEBAa COPTOB SIPOBOTO TPHUTHKANE B ycloBmsx UyBamickoit PecrryOnuku siBisieTcst 5 MITH. BCXO-
JKUX CeMsH Ha 1 ra.

KaroueBble cjioBa: spoBOe TPUTHKANIE, COPT, CTPYKTypa KOJIOca, HOpMa BBICEBA, BBIKHBAEMOCTb, COXpaH-
HOCTb, YPOKalHOCTb.
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