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Abstract

One of the main components of the successful management of the live-
stock industry is the use of traditional and less common forage crops in the
feed conveyor links, different in the rate of green mass growth and balanced
in the protein content. Annual fodder plants, including winter triticale, play
a significant role in the system of such a conveyor. Field research was con-
ducted at the Agronomic Research Station of the National University of Life
and Environmental Sciences of Ukraine on typical low-humus chernozems.
The object of research was winter crops: wheat (control), rye (control) and
triticale (early ripening variety AD44, mid-ripening variety Polissky 29, late
ripening variety ADM 11), sown in five calendar dates. It has been established
that sowing winter triticale at the most optimal time, in accordance with the
biological requirements of varieties, allows not only to control the production
process in crops, but also to control the quality and nutritional value of the
fodder mass. Due to their properties to synthesize proteins and carbohy-
drates, an important zootechnical characteristic of plants is their ability to
provide high foliage of the aboveground mass. Among the studied varieties of
winter triticale, the maximum leafiness was provided by the variety Polisskiy
29-34.2-35.3 %. Depending on the time of sowing and variety, mowing the
vegetative mass of triticale in the earing phase provides a yield of 3.22-8.23
t / hectare of feed units and 0.39-1.07 t / hectare of digestible protein. The
supply of feed unit protein was 114-132 g / feed units.

Introduction

Successful management of the livestock industry is impossible with-
out well-established feed production, since it is not only a source of re-
alizing the genetic potential of animal productivity, but also an import-
ant item in the formation of the cost of the product produced [1, 2, 31.
However, as practical experience shows, a farm with a set for growing
5-6 fodder crops does not fully cope with the task. This is due to the
limited period of their use and the imbalance of feed in terms of digest-
ible protein content, which predetermines a sharp rise in the price of
livestock products through overconsumption of feed [4, 5, 6]. In this
regard, it is relevant to search for non-traditional plants that can not
only compete with well-known crops, but surpass them in terms of
economically valuable indicators and resistance to unfavorable climat-
ic conditions, have wide ecological plasticity, ensure consistently high
productivity and be one of important factors of ensuring sustainable
development of feed production [7, 8, 9]. A rational way out of this sit-
uation is the use in the links of the feed conveyor of traditional and ra-
re forage crops, different in the rate of growth of green mass, balanced
in the protein content and the period of its intake. In the system of
such a conveyor, an important role is played by annual fodder plants
[10, 1,121, for example, winter triticale.
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TabA. 3. BubA. 16.

MNTATEABHOCTB O3NMBbIX
NMPOMEXXYTO4YHbLIX KYABTYP

8 SABNCNMOCTUN OT TEXHOAOM4YECKUX
BDAKTOPOB BbIPALLUBAHUS

CeuctyHoBa W.B.', KaHA. C.-X. HayK,

Montopeuxuii C.MN.% gokTOp C.-X. HayK, Pak O.B.),
BoiiuexoBckas E.B.%, kaHa. 61on. Hayk,

Knenko 3.b.% KaHf. C.-X. HayK

! HaumMoHanbHblii YHMBEPCUTET BUOPECYpCcoB 1 NPUPOAONO/b30BaAHMS
YKkpauHbl, Knes, YkpanHa

2 YMaHCKMI YHUBEPCUTET Ca0BOACTBA, YMaHb, YKpanHa

3 KNeBCKMI HaLMOHA/IbHbIN YHUBEPCUTET MMeHM Tapaca LeByeHKo,
Knes, YkpanHa

* YKPaNHCKMNiA MHCTUTYT 3KCNEepTU3bl COPTOB PAcTeHni, Knes,
YKpanHa

KAlo4eBble cAoBa: TDUTUKaAE O3IMOE, 3eAeHbIl KoHBerep,
3eAeHbI KOPM, MUTaTeALHOCTL, KOPMOBLIE eAVHALLL

AHHOTaumA

OfHOW M3 TNaBHbIX COCTAaBASAIOWMX YCMEWHOro BeAeHNs OTpacu
)KMBOTHOBO/CTBA AIBNIAIETCS MCMO/b30BaHWE B 3BEHbAX KOPMOBOIO KOH-
Berepa TPaAMLMOHHBIX 1 ManopacrnpoCTPaHEHHbIX KOPMOBbIX KY/bTyp,
Pa3HbIX MO TeMMaM HapaLyBaHUs 3eNEHOi Macchl U cbanaHCMpoBaHHON
Mo COAep)XXaHWIo NpoTenHa. B cucTeme Takoro KOHBeepa 3HaunUTeNbHYI0
po/ib UTPatoT OAHONETHINE KOPMOBbIE PACTEHUSA, B TOM Y1C/e, TPUTUKANIE
o3umoe. [onesble MCCNefoBaHWA MPOBOAMAN HA ATPOHOMMYECKMIA UC-
Clefl0BaTENbCKONM CTaHUMU HaLMOHaNbHOTO yHMUBEpCUTETa GMOpecypcoB
¥ NPUPOAON0/b30BaHNSA YKPAUHbI HA YEPHO3EMAX TUMNYHBIX MaIoryMyc-
HbiX. O6BEKTOM WUCCENOBAHNIA OblAN 03UMble KyAbTYpbl: MLEHNLA (KOH-
TPOJb), POXb (KOHTPOAbL) M TpUTHKANe (paHHecnenblit copT Af 44, cpef-
Hecnenbli copT lMonecckuii 29, nospHecnenblii copt AIM 11), BbicesHbl
B NATb KajeHAapHbIX CPOKOB. YCTAHOB/EHO, YTO CEB TPUTMKA/IE 03UMOTO
B Hanbonee onTUMaNbHble, B COOTBETCTBUM C Bronornyecknmu Tpebosa-
HUAMW COPTOB, CPOKM MO3BO/ISET He TOJIbKO YNPaB/iATb NPOAYKLUMOHHbIM
MpOLIECCOM B MOCeBaX, HO M KOHTPO/IMPOBATb KA4eCTBO M NUTATENbHOCTb
KOPMOBO/ Maccbl. baarofaps cBOMM CBOMCTBaM CUHTE3MpOBaTb Oenku
¥ yrNeBo/ibl BaXXHON 300TEXHNYECKO XapaKTePUCTUKOW PACTEHNI ABNAET-
€A1 X CNOCOBHOCTb 0BecneynBaTh BbICOKYI0 0DANCTBAEHHOCTb HA3eMHON
maccbl. Cpeay uccnegyemMblx COPToB TPUTMKANE 03UMOr0 MaKCUMAbHYIO
006nncTBNEHHOCTL 0becneunBan copT Monecckuii 29-34,2-35,3 %. B 3aBu-
CMMOCTM OT CPOKa CeBa ¥ CopTa CKalIMBaHKE BETeTaTMBHON MACChl TPUTK-
kane B dase KonoleHns obecneynBaeT Bbixof, 3,22-8,23 T/ra KOPMOBbIX
egnHny n 0,39-1,07 T/ra nepeBapyUMoro NpoTenHa. Mpu 3Tom obecneyeH-
HOCTb KOPMOBOVi €4WHNLbI NPOTEMHOM COCTaBAsNa 114-132 r/KopMm. of.

It is known that the vegetative mass of winter grain crops is used
for fodder purposes in the period from the phase of emergence into
the tube to the phase of full earing, since at this time the green mass
is the most balanced and complete for animal nutrition [13]. Howev-
er, not only crops, but also their varieties differ significantly in chemi-
cal composition and nutritional value of green mass. Affects the met-
abolic processes in the plant organism and the shift in the calendar
sowing dates. Based on this, the research was supposed to study
and develop the technological basis for increasing the productivity
of varieties of winter triticale of different early maturity.

Materials and methods

Field research was conducted at the Agronomic Research Sta-
tion of the National University of Life and Environmental Sciences
of Ukraine on typical low-humus chernozems. The humus content in
the arable layer is 4.34-4.68 %, pH is 6.8-7.3, the absorption capac-
ity is 30.7-32.5 meq per 100 g of soil.

The object of research was winter crops: wheat (control), rye
(control) and triticale (early ripening variety AD44, mid-ripening va-
riety Polissky 29, late ripening variety ADM 11), sown in five calen-
dar dates.



The size of the sowing area is 36 m? the counting area is 25 m2
The placement of variants is systematic, the recurrence — four times.
Predecessor — corn for silage.

Results and discussion

When growing winter grain crops for green fodder, an important
characteristic of the fodder value of varieties and the productivity
of crops in general is the morphological structure of the grown crop,
since various plant organs differ significantly in their chemical com-
position [5]. In this regard, the value of the share of each component
in the total mass of plants has a significant effect on the chemical
composition, and, consequently, the zootechnical value and nutri-
tional value of the feed.

The structure of the vegetative mass of winter cereals includes
three main components: stems, leaves and ears. Due to its properties
to synthesize proteins and carbohydrates, the most nutritious part
of the green mass is leaves [3]. Consequently, an important zootech-
nical characteristic of plants is their ability to provide high foliage of
the aboveground mass.

The obtained observation results indicate that the dynamics of
the morphostructure of the vegetative mass of triticale is significant-
ly influenced by the sowing time, harvesting phases and biological
characteristics of the variety. It was revealed that the highest leaf-
ing of rye, wheat and triticale is observed in the steam elongation
phase — 53.0-54.2, 50.7-52.1, 52.3-60.5 %, respectively. Among the
researched varieties of triticale, varieties AD3/5, AD44 and ADM 9
differed in a relatively low proportion of the leaf component in the
structure of the yield — 52.3-55.5 %. However, even with such tritica-
le values, winter wheat of all sowing dates prevailed.

Before the onset of the heading phase, there was a decrease in
leafiness of plants on crops of all experimental variants, which was
explained by the death of the heading, a decrease in the leaf surface

area, and growth of the stem and ear (table 1).
Table 1
The structure of the vegetative mass of winter crops, %

L Culture Elements of the structure, %
Sowing time .
variety stems leaves stems
25.08. 728 17,9 93
5.09. 72,3 18,1 9,6
15.09. rye 72,6 18,3 91
25.09. 72,8 18,2 8,9
05.10. 73,1 18,2 8,7
25.08. 58,4 27,8 13,8
5.09. 57,6 28,2 14,2
15.09. wheat 57,9 28,4 13,7
25.09. 57,9 28,7 13,4
05.10. 57,7 29,2 13,2
25.08. 56,3 31,0 12,7
5.00. it 55,6 31,3 13,1
15.09. \bil 557 318 12,5
25.09. 55,9 31,9 12,2
05.10. 55,6 325 1,9
25.08. 56,5 342 9,2
5.0. i 555 34,6 9,9
15.00. Polrllslsckaeezg 55,8 35,1 9,1
25.09. 56,3 351 8,6
05.10. 56,3 35,3 8,4
25.08. 56,4 31,7 11,9
5.0. i 555 32,1 12,4
15.09. /;'D',\jlaﬁ 56,0 324 1,7
25.09. 56,2 32,5 1,3
05.10. 56,2 32,8 11

The smallest proportion of leaves in the structure of the vegetative
mass was formed by the AD44 variety — 31.0-32.5 %. The maximum
leafing was provided by the Polisskiy 29 variety — 34.2-35.3 %. Re-
gardless of the factors studied, the highest leafiness of plants during
heading was observed when sowing was performed in the period
from September 15 to October 5.

With the onset of the flowering phase, the percentage of leaves
in the structure of the vegetative mass in rye, wheat and triticale
did not exceed 7.8-8.4, 17.0-17.5 and 17.1-23.0 %, respectively. The
Polisskiy 29 variety turned out to be the most productive in terms of
the content of leaves in the yield structure — 21.8-23.0 %.

Simultaneously with an increase in overall productivity (harvest-
ing green mass and dry matter), intensification of fodder production
provides for an increase in the yield of fodder protein and fodder
units, the collection of which per unit area is closely correlated with
the size of the yield and is an important criterion for the produc-
tive properties of herbage. This is especially important when plan-
ning the feed conveyor, in which the animals must be provided with
high-quality plant feed on a daily basis.

Research have established that in the steam elongation phase,
triticale crops ensured the collection of feed units at the level of
1.03-1.75 t/hectare, while wheat — 0.85-1.12, rye — 1.60-2.43 t /hect-
are. During steam elongation phase, not a single triticale variety ex-
ceeds winter rye after the yield of feed units, however, relative to
winter wheat, the increase is 0.38-0.46 t/hectare. The most produc-
tive in terms of collecting feed units were AD44 (1.22-1.75 t/hectare)
and Polisskiy 29-1.14-1.69 t/hectare. The indicated varieties were
dominated by the rest of the triticale varieties and for the collection
of digestible protein — respectively, 0.18-0.26 t/hectare. Due to the
insufficiently powerful herbage on the October crops, the yield of
fodder units did not exceed 1.03-1.22 t/hectare, while when sowing
on September 15 it was 1.69-1.75 t/hectare. The same dependence
on the sowing time was noted for the collection of digestible pro-
tein — 0.18-0.20 and 0.24-0.26 t/hectare, respectively.

With an increase in the yield of the vegetative mass before the on-
set of the heading phase, an increase in the collection of both feed
units and digestible protein was noted (table 2).

Mowing the vegetative mass of triticale during heading, according
to research, made it possible to collect 3.22-7.92 t/hectare of fod-
der units and 0.39-0.97 t / hectare of digestible protein, depending
on the sowing period and variety. Under similar growing conditions,
rye crops provided 3.99-7.14 t/hectare of feed units and 0.52-0.91
t/hectare of digestible protein. All studied crops formed low produc-
tivity when sown on October 5.

Before the onset of the flowering phase, a decrease in the con-
tent of digestible protein was observed in all experimental variants.
This was mainly due to a decrease in the proportion of the leaf com-
ponent in the structure of the vegetative mass. Due to the long-term
functioning of the leaf apparatus, the Polissky 29 variety turned out
to be highly productive, according to this indicator, during flower-
ing — 0.44-0.75 t/hectare. The growth of the specified variety to win-
ter wheat was 0.34, to rye — 0.12 t/hectare.

One of the main challenges in creating a solid fodder base is to en-
sure the optimal feed protein requirement for animals. With a lack of
protein in the diet, animals cannot fully use the fats and carbohydrates
contained in feed, which leads to their significant cost overruns and an
increase in production costs. In addition, prolonged protein starvation
disrupts the normal physiological functions of the body, not only re-
duces productivity, but also impairs the breed qualities of animals [14,
15, 16]. First of all, the overconsumption of feed for the production of
a unit of livestock products is associated with the content of digestible
protein in the feed unit. One of our tasks was to study the effect of the
provision of a feed unit with digestible protein, depending on the sow-
ing time and biological characteristics of the variety.
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The productivity of winter crops in the heading phase depending on the sowing time, t/ha fable
Culture, variety Sowing time The average Difference to
25.08. ‘ 5.09. 15.09. 25.09. 05.10. average ‘ wheat rye

Ingathering of feed units, t/ hectare
Rye 6,69 6,62 7,14 54 3,99 597 0,51 3,23 St
Wheat 2,46 3,26 3,59 2,92 1,49 2,74 -2,71 St -3,23
AD44 5,22 6,01 7,41 5,60 4,15 5,68 0,22 2,93 -0,29
Polisske 29 5,87 6,26 7,92 5,94 4,29 6,06 0,60 3,31 0,09
ADM 11 4,92 542 71 517 3,22 517 -0,29 2,43 -0,80
The average 5,31 5,78 7,16 5,34 3,69 5,46
Difference to average -0,14 0,33 1,70 -0,12 -1,76 - - - —

HIP . general = 0,72

Ingathering digestible protein, t / hectare
Rye 0,82 0,82 0,91 0,70 0,52 0,75 0,08 0,40 St
Wheat 0,32 0,42 0,47 0,39 0,20 0,36 -0,32 St -0,40
AD44 0,61 0,73 0,91 0,70 0,52 0,69 0,02 0,34 -0,06
Polisske 29 0,69 0,74 0,97 0,75 0,55 0,74 0,06 0,38 -0,01
ADM 11 0,56 0,63 0,84 0,61 0,39 0,61 -0,07 0,25 -0,15
The average 0,64 0,71 0,89 0,67 0,47 0,68 — - —
Difference to average -0,04 0,03 0,21 0,00 -0,21

HIP . general = 0,088

The maximum supply of a feed unit of digestible protein in all ex-
perimental variants was noted in the steam elongation phase: in rye,
wheat and triticale, respectively, 144-153, 142-149 and 137-154 g/
fodder units. It was also revealed that the content of digestible pro-
tein, and, consequently, the provision of a feed unit with it in all
crops grows in the direction from early to late sowing dates. Obvious-
ly, this is due to the different spectral composition of sunlight during
the development of plants with different sowing dates and with in-
creased air temperatures, which in turn contribute to the accumula-
tion of mobile forms of nitrogen in the soil, primarily nitrate. In this
regard, most crops, sown at a later calendar date, accumulate nitro-
gen-containing compounds more intensively. So, if during sowing on
August 25 the supply of a fodder unit of green mass with triticale
was 137-139 g/fodder units, then sowing on October 5 contributed
to the formation of 144-154 g/fodder units. Thus, the lower yield on
October crops was to some extent compensated by the high value of
the fodder mass. The same pattern was observed on the crops of the
original parental forms (control).

Before the onset of the heading phase, due to the intensive growth
of the vegetative mass, as a result of the “dilution” phenomenon, a

decrease in the protein content in the green mass of all winter crops
was noted (table 3).

As a result, this led to a decrease in the provision of a feed unit
with protein: in rye — up to 123-130 g/fodder units, wheat — up to
128-133 g/fodder units, triticale — 114-127 g/fodder units.

Before the onset of the flowering phase, the supply of the fod-
der unit sharply decreased: in rye — up to 79-86 g/fodder units,
wheat — up to 90-97 g/fodder units, triticale — 80-100 g/fodder
units. The decrease in the vegetative mass of nitrogenous substanc-
es was caused by the intense death of the leaves of the lower layers.
The highest supply of a fodder unit during flowering is characteristic
of the Polissky 29 variety, a feature of which is the elongated func-
tioning of the leaf apparatus.

Conclusions

Sowing winter triticale at the most optimal time, in accordance
with the biological requirements of varieties, allows not only to con-
trol the production process in crops, but also to control the quality
and nutritional value of the fodder mass.

Provision of a fodder unit of digestible protein, g/f.u. fables
Culture, variety Sowing time The average Difference to
25.08. 5.09. 15.09 25.09 05.10 average wheat rye
Heading phase

Rye 123 124 128 129 130 127 2,26 -3,57 St
Wheat 128 128 130 132 133 130 5,83 St 3,57
AD44 17 121 123 125 125 122 -2,15 -7,98 4,41
Polisske 29 18 18 122 126 127 122 -2,15 -7,98 -4,40
ADM 11 M4 116 17 18 121 n7 =713 -12,96 -9,39
The average 120 123 125 126 128 124 - - -
Difference to average -4 -2 0 2 3 - - - -
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