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INFLUENCE OF QUALITY OF SILAGE FROM RYE AND TYPHON
MIXTURE ON MILK PRODUCTIVITY OF COWS

The article analyzes organoleptic parameters, biochemical composition and energy
nutrition of the silage stored in the ground burts with moisture of 75% and harvested from the
mixture of winter rye and typhon with the use of biological preservative Viaferm. The productive
effect of the researched forage for dairy cows feeding has been established.

It was determined that the use of bacterial and enzyme preparation Viaferm in the amount of
1 g per 1 ton of dried winter rye and typhon mixture did not produce the 1% grade silage. The total
content of organic acids in the silage was 1.73%, the proportion of acetic acid was 51.32%, while
that one of lactic acid was only 48.22% at the recommended level of 60% and more. The content of
ammonia nitrogen as the indicator of protein hydrolysis exceeded the norm by 14.2%.

The comparison of indicators of the chemical composition of the dry matter of fresh cut and
dried mass of rye with typhon and the silage obtained from it showed that the crude protein loss
was 16.86%, the loss of non-base extraneous substances was 5.1% and that one of crude fat was
0.74% during the process of silage harvesting. The crude fiber and ash content in the silage was
higher by 3.64 and 4.93%. The dry matter energy content of the silage was 9.13 mJ of the exchange
energy, which was by 0.74 mJ lower than the green mass of rye with typhon.

Feeding the silage from winter rye and typhon mixture harvested with the preservative
Viaferm did not provide a significant increase of milk productivity in the physical mass. However,
the fat content in the milk of the experimental group was lower by 0.13%, which led to a decrease of
productivity in the obtained mass. This decrease in the productivity of cows was due to the low
quality of the silage, i.e. the presence of butyric acid and the high content of ash.

Keywords: rye, typhon, silage, lactic acid, butyric acid, ammonia nitrogen, dry matter,
crude protein, ash, milk yield

Tab. 3. Ref. 7.

Setting the problem. Improving the quality and protein nutritional value of
silage as the main voluminous feed in the rations of milking cows plays an important
role in the intensification of the dairy industry. The use of silage in the summer
period is also an important measure to provide uninterrupted animal feed, especially
in the zones of Steppe and Southern Forest-steppe, where low precipitation and high
temperatures do not allow to obtain high yields of perennial legumes. One of the
ways to solve this problem is to use winter rye for the silage and green fodder. Winter
moisture is sufficient for the growth of this crop and it is possible to obtain optimum
yield even in the absence of precipitation in spring. In order to increase the protein
nutrition of rye silage, co-crops of this cereal with wild turnip and typhon are used.
Typhon is a hybrid of Chinese cabbage and turnip, a relatively new promising crop of
the family of crucifers, which was introduced in the Netherlands at the end of the last
century.
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Analysis of recent researches and publications. Growing cabbage crops
together with cereals in the main and intermediate crops allows to obtain high-protein
green mass from April to December or to harvest early silage in the 3" decade of
April — 1° decade of December. The silage from winter rye and winter wild turnip
grown in the conditions of Hoshchanskyi district, Rivne region had a higher energy
and protein nutrient content of dry matter as compared to pure rye silage, which
resulted in an increase by 7.92% of its productive effect on milk yield of cows with a
decrease by 6.17% in feed costs [1].

According to L. Podobied [2] the effect of applying the green mass of winter
rye and typhon mixture increases if autumn plantings of these crops are conducted
spherically, i.e. by stripes. The mixture of winter rye and typhon had an excellent
energy-protein ratio at a content of 0.20-0.25 feed units and 25-29 g of crude protein
per 1 kg.

Our observations also indicate that growing a mixture of winter rye with
typhon in such a scheme gives an opportunity to get a high yield of green mass of
279.1 cwt/ha with high quality indices in Ternopil region in the third decade of April,
as well as to produce the high quality silage, which can be stored in aerobic
conditions after the opening, without significant loss of nutrients when using the
bacterial enzyme preparation Litosyl plus [3].

The effectiveness of bacterial fermentation in silaging the herbs is proved by
scientific researches of V. Kucheriavyi and others [4], S. Ovsiienko [5]. They have
found that bacterial preservatives influence the course of fermentation, inhibit the
development of butyric bacteria, improve the ratio of organic acids in the feed, in
which the loss of nutrients decreases, while the quality and nutritional value of
canned feed increase.

The aim of the research was to determine the qualitative indicators and the
productive effect of the silage from winter rye and typhon mixture harvested with the
use of bacterial-enzyme preparation Viaferm when replacing the corn silage in rations
of milking cows.

Materials and methods of research. The green mass of winter rye with
typhon was grown in the conditions of LLC Kramagrosvit of Sloviansk district,
Donetsk region. Fodder crops were planted by stripes with a HorschPronto seed drill.
The stripe width of each component was 12 m. The crops were matured on May 5,
2018. The yield of the mixture was 124 cwt/ha with a moisture content of 81.9%. The
mowing of herbs was carried out in the phase of entering the tube — «flag leaf» in rye
and during the flowering typhon. During this period rye has a high sugar content,
which provides acceleration of fermentation processes and avoids the development of
undesirable microflora in canning. The mass was mowed across the crops, dried in
rolls to 75% of moisture, harvested, chopped with the adding of preservative Viaferm
at a dose of 1 g/ton of raw material, laid in a ground burt and sealed.
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Viaferm is a bacterial concentrate of 2.0 x 1011 CFU/g of lactic acid bacteria
Lactobacillus plantarum (NCIMB 30083, 1k 20736), Enterococcus Faecium (DCM
22502, 1k 20602), Lactobacillus plantarum (NCIM 30084, 1k 20737), Pediococcus
pentosazeus (DCM 23688, 1k 101; DSM 23689, 1k 1011) and maltodextrins. In order
to prepare the working solution, 1000 g of dry preservative was dissolved in 20 liters
of water. 20 ml of a working solution were added per 1 ton of silage.

After a month and a half the burt was opened, samples were taken out for the
determination of organoleptic, biochemical and chemical composition of the silage.

The energy nutrition of the silage was determined by the calculation method,
using the data of the chemical analysis and the regression equation [6]:

EE=0,0151-CP +0,01378 - CF + 0,00328 - CF + 0,01265 - NAES

where: EE — exchange energy;

CP — crude protein, g;

CF — crude fat, g;

CF — crude fiber, g;

NAES — non-acid extractive substances, g.

The productive effect of the harvested silage was determined by conducting a
scientific experiment on the cows of Simmental breed by the method of group-
periods [7]. When determining the productive effect, the difference in feeding cows
was that 50% of the corn silage was replaced with the silage from winter rye and
typhon mixture in the diet of the experimental group.

Research results. The results of the conducted chemical analysis indicate a
high fodder value of the green mass of winter rye and typhon mixture (Table 1). The
moisture of the green mass was 81.9%, the crude protein content — 2.93%, the crude
fiber content — 4.30%, the crude fat content — 0.56%, NAES — 9.31%. The total
energy nutrition of 1 kg of grass was 0.18 feed energy units.

However, the following technological operations, namely moving, rolling and
weight selection, lead to the loss of nutrients and the contamination with the soil,
which negatively affects the nutritional value of the mass. This is evidenced by an
indicator of ash content, which is almost twice as high as the green mass. The reason
for this is the over-dried upper layer of soil (i.e. deep soil moisture) and the low cut
(7.1£3.2 cm), which leads to the rise of dust, even with well-adjusted working parts
of the forage harvesting machinery.

The content of lactic acid in the silage from winter rye and typhon mixture was
only 48.26%, while the proportion of acetic acid was 51.32% and that one of butyric
acid — 0.42%. The energy losses as a result of the formation of gaseous hydrogen
occur during the fermentation of sugars and lactic acid to butyric acid. The total
content of organic acids is low — 1.73%, which is explained by the partial
neutralization of ammonia with organic acids.
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Table 1
Chemical composition, energy nutrition of green dried mass of winter rye and typhon mixture
and biochemical indicators of the silage from it

Winter rye and typhon mixture

Indicator - -
green mass dried mass silage
Dry matter, % 18.1 26.64 26.01
Nutrients content per 1 kg of
dry matter,%:
crude protein 16.2 14.23 13.47
crude fat 3.05 2.64 2.31
crude fiber 24.25 25.65 27.89
crude ash 5.06 6.74 9.99
crude NAES 51.44 50.74 46.34
Exchange energy, 0.87 9.43 0.13
mJ/dry matter
pH — — 4.37
Ratio of organic acids:
lactic 48.26
acetic 51.32
butyric 0.42

According to the ammonia nitrogen content and the total acidity, the harvested
silage is not stable when stored in the aerobic conditions. The content of ammonia
nitrogen was 14.2%, which indicates the processes of proteolysis and the growth of
butyric acid bacteria that leads to a deterioration in the quality of silage, nutrient
losses, especially protein. It is obvious that the applied preservative Viaferm at a dose
of 1 g/ton did not create conditions for a rapid decrease in the pH of the silage mass
to stop the development of negative microflora.

The loss of crude protein during the silaging of winter rye and typhon mixture
was 16.86% compared with the green mass and 5.34% compared with the dried one.
The content of crude fat and NAES in dry matter of silage was lower by 0.74 or 5.1%
compared with the green mass, while the content of crude fiber increased by 3.64%.
The energy value of the harvested silage was by 0.74 mJ EE lower compared with the
green mass, while it was by 0.3 mJ EE lower than the initial mass and amounted to
9.13 mJ EE in dry matter.

The ration of feeding the experimental cows was balanced by the main
nutrients and almost did not differ from each other. The concentration of exchange
energy in 1 kg of dry matter was 10.34 and 10.33 mJ, the content of crude protein in
the experimental group was only by 0.7% higher compared with the control, the ratio
of calcium to phosphorus was 1.59 and 1.62, respectively.

During the experimental period (32 days), according to diets (Table 2), the
control group consumed 88467.2 mJ EE and 1381.25 kg of crude protein. The
experimental group consumed 85510.15 mJ EE and 1406.03 kg of crude protein.
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Ration of feeding the experimental cows

Table 2

Indicators - Groups of COWS
1 ration 2 ration (silage rye+typhon)

Barley straw, kg 2 2
Alfalfa hay, kg 1 1
Alfalfa haylage, kg 10 10
Corn silage, kg 22 11
Silage rye+typhon, kg - 11
Mixed feed, kg 115 115
Molasses, kg 1.5 1.5
Concentration in dry matter:
Exchange energy, mJ 10.34 10.33
Crude protein, % 16.1 16.8
Crude fiber,% 18.06 18.06
Sugar,% 5.89 5.90
Starch, % 13.81 13.96
Crude fat, % 3.84 3.81
Ratio Ca:P 1.59 1.61

Milk productivity is the main criterion for the full value of feeding cows, the
qualitative and quantitative characteristics of the diet as well. The studies have shown
that the replacement of corn silage with the silage from winter rye and typhon did not
have a significant impact on the milk productivity of cows (Table 3).

Table 3

Productivity of cows when feeding the silage diet from winter rye and typhon mixture

Groups of cows
Indicator 1 main diet 2 main diet (silage

rye+typhon)
Gross y!eld of _natural milk during 32 days of the 2903.29+296.03 2948.73+274.01
accounting period, kg
Average daily yield of natural milk, kg 22.51+0.35 22.65+0.27
Average milk fat content, % 3.53 £0.09 3.40£0.07
Gross yield of milk of base fat content, kg 7478.41+237.13 7248.73+254.01
ﬁa/erage daily yield of milk of base fat content, 93.37+0.33 99 654027
Protein, % 3.14+0.02 3.11+0.01
Consistence 28.49+0.04 28.48+0.03
Costs of feed per 1 kg | of natural fat content 12.28 11.79
of milk, mJ EE of base fat content 11.80 11.79

The obtained data testify that the feeding of the silage diet from rye and typhon
mixture almost did not affect the increase of milk productivity of cows in the physical
mass. When comparing the productivity in the obtained mass, that is with the milk fat
content of 3.4%, there was even a decrease in the productivity by 3.08% compared to
the corn silage, but the difference was unlikely. The decrease of milk productivity of
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cows when feeding the silage diet from rye and typhon mixture is due, first of all, to
the quality of the silage, which has had butyric acid and an increased ash content.

Conclusions. Silaging the winter rye with typhon in burts with the use of
Viaferm preservative at a dose of 1 g per 1 ton of raw material did not ensure the high
quality silage, as evidenced by the presence of butyric acid and the increased level of
ammonia nitrogen.

Feeding the silage from rye and typhon to dairy cows has led to an unlikely
decrease in milk fat content and weight. The loss of feed per 1 centner of milk has not
changed.

Prospects for further research are to study the effect of the cut height of rye
with typhon, the type of storage and the doses of preservative on the quality and
productive effect of silage.
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AHHOTAI[IA
BIUTHB AKOCTI CHAOCY 3 CYMIIIKH JKHTA 3 THOOHOM HA MOJTOYHY
ITPOJIYKTHBHICTH KOPIB

Cuposamxo K.M., kanouoam c.-2. Hayk, doyenm
Binnuyvkuti nayionanvruti acpapuuil yHieepcumem

Y emammi oocniosceno opeanonenmuuni nOKA3HUKY, OIOXIMIYHUL CKIAO MA eHepeemuyHy
HOJCUBHICMb CUNOCY, 3A20MOBIEHO20 8 HA3eMHUX Oypmax i3 npug’sieHoi 00 eonozocmi 75%
CYMIWUKU 03UMO20 JHCUMA 3 MUGPOHOM I3 3ACMOCYBAHHAM OI0N02IUH020 KOHCepsaumy Biagepm, ma
6CMAHOBIEHO NPOOYKMUBHY Oit0 00CTIONCYBAHO20 KOPMY 8 2001611 OIUHUX KOPIG.

Bcmanoesneno, wo euxopucmanns obaxmepianoHo-gpepmenmno2o npenapamy Biagepm 6
Kinekocmi 1 2 na 1 monHy Npus’snienHoi CymMiuKu 03umMo2o dicuma 3 mug@oHom He 3abe3nequsio
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ompumanns cunocy 1 knacy. lpu 3aeanvnomy emicmi opeanivHux Kuciom 6 cunoci Ha pieni 1,73%,
yacmka oymogoi kuciomu ckiaoana 51,32%, mooi sax monounoi — 48,22% npu pekomenoosaHomy
pisni 60% i euwe. Buicm amiaunoeo azomy, K iHOuKamop 2ioponisy npomeiwny, 68 suuum HOpMU i
cknaoas 14,2%.

TlopiensanHsa nOKA3HUKI@ XIMIYHO2O CKAAOY CYXOi pedoBUHU CBINCOCKOULEHOI, Npus siieHoi
Macu sHcuma 3 MugOHOM ma CUIoCy, OMpPUMAHO20 i3 Hei NOKA3aad, Wo 68 Npoyeci 3a20Mmisni cuiocy
empamu cupo2o npomeiny ckuaiu 16,86%, 6ezazomucmux excmpaxkmugHux pewosun — 5,1%,
cupoeo sucupy — 0,74%. Bmicm dce cupoi kKiimkoguru i 301u y cunoci oys suwum na 3,64 ma 4,93%.
Enepeemuuna nosicusnicme cyxoi pewosunu cunocy cxknana 9,13 Mo 06minHoi enepeii, wo Hudcye
piens 3enenoi macu sxcuma 3 mughonom na 0,74 M.

320008y6annsa  cunocy i3 CyMIWKU O3UMO20 JiCUMA 3 MUPOHOM, 3A20MOGIEHO20 3
KoHcepsanmom Biaghepm ne  3abesneuuno cymmeeoeo niosuweHHs MOJIOYHOI NPOOYKMUBHOCHI )
@isuuniti maci. Oonak emicm dcupy 6 Monoyi 0ocnionoi epynu, 6ye Hudcuum Ha 0,13%, wo npusgeno
00 3HUICEHHSI NPOOYKMUBHOCHI 8 3ANIKOBIU MACL. 3HUMCEHHSI NPOOYKMUBHOCI KOPI& 8I00YI0CL uepe3
HeBUCOKY SKICMb CUTIOCY- HAABHICIb MACIAHOI KUCIOMU Ma NIOSUWEHUL BMICT 3071U.

Knwuosi cnosa: sxcumo, mughon, cunoc, MOIOYHA KUCIOMA, MACTAHA KUCIOMA, AMIAYHUL
asom, KOpO8U, Cyxa pevosunda, Haoiti Mo1oKa

Taoa. 3. Jir. 7.
AHHOTALIHA
BIIUHAHUE KAYECTBA CH/JIOCA CMECH P KH H TH®OHA HA IIPOAYKTHBHOCTb
KOPOB

Cuiposamko E.M., kanouoam c.-x. HayK, OoyeHm
Bunnuyxuii nayuonanvHolil acpapuslil yHugepcumem

B cmamve uccredosanvl opeanonenmuyeckue noxazamenu, OUOXUMUYECKUL COCMAB U
9Hepeemuieckas NUMamenbHOCMb CULOCAd, 3A20MOGIEHHO20 68 HA3eMHbIX OYPMax ¢ NposEIeHHOU
cMecu 03uMol pocu ¢ MUGOHOM ¢ NpuMeHeHueM OUolocUYecKkoeo KoHcepganma Buaghepm, u
VCMAaH081eHo NPOOYKMUBHOE Oelicmeue UCCie0yemo20 KOpMa 6 KOpMIeHUY OOUHbIX KOPOS.

Yemanosneno, umo ucnonvzosanue baxmepuanvio-gepmenmuozo npenapama Buagepm 6
konuwecmee 1 2 na 1 momuny npossanennou cmecu ozumou pxcu ¢ Tugonom He obecneuuno
noaydenue cunoca 1 knacca. Ilpu obwem cooepiicanuu opeaHudeckux KUCIom 6 Cuioce Ha ypoeHe
1,73%, oOonsa ykcycnoui xucnomwvl cocmasaina 51,32%, moeoa xkax monounou — 48,22% npu
pexomenoyemom yposue 60% u eviwe. Codepowcanue ammuayHo2o azomd, KaK UHOUKAMOPA
2uopou3za npomeuna, ol eviuie Hopmvl u cocmaensin 14,2%.

CpasHenue noxkazameneli XUMUYECKO20 COCMABA CYX020 GeWecmea C8elceCKOUleHHOU,
NPOGSNIEHHOU CMECU PAHCU C MUPOHOM U CULOCA, NOTYYEHHO20 U3 Hee NOKA3ano0, Ymo 8 npoyecce
3a20mMo6KU  cuioca  nomepu  cblpo2o  npomeuna cocmasuiau  16,86%,  6ezazomucmulx
aKcmpaxkmusHuvlx ewjecms — 3,1%, cvipoeo scupa — 0,74%. Coodeporcanue dHce colpoii K1emuamxu u
307161 8 cunoce 6vL10 viute Ha 3,64 u 4,93%. DHepeemuueckas numamenrbHOCMb CYX020 8eUecmad
cunoca cocmasuna 9,13 M][c obmennol 3Hepeuu, 4mo no CpasHeHUro ¢ 3e1eHOU MACCOU PHCU C
mugorom Hudxce na 0,74 M.

Ckapmnusanue cunoca u3 cmecu O3UMOU pocU € MUPOHOM, 3A20MOBNEHHO20 C
KoHcepsanmom Buaghepm ne obecneuuno cywecmeennoco nogvluieHus MOI0YHOU NPOOYKMUBHOCTU
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6 uzuueckou macce. OOHAKO coOOepIcaHUue KHCUpa 8 MOJIOKe ONbIMHOU SPYNNbl, ObLIO HUdNCe HA
0,13%, umo npueeno K CHUNCEHUIO MONOYHOU NPOOYKMUSHocmu 6 3ademuou macce. CHudiceHue
NPOOYKMUBHOCMU KOPOG NPOUZOULIO U3-30 HEBbICOKO20 KA4ecmed CUN0Ca — Haaudue MAacasiHou
KUCTIOMbL U NOBBIUEHHO20 COOEPIHCANUSL 30TbL.

Kntouesvie cnosa: pooicb, mugon, cuioc, MONOYHASA KUCIOMA, MACIAHAS KUCIIOMA,
AMMUQYHBIU A30M, KOPOBbL, CYX0e 8eujecmso, Haoou MOI0KA

Ta6a. 3. Jlurt. 7.
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